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1.0 INTRODUCTION 

An aquatic monitoring program was initiated in 1997 in Big Dry Creek. This investigation was 
performed for the Cities of Broomfield. Northglenn, and Westminster to document the abundance 
and distribution of fish and aquatic macroinvertebrate populations at select locations in Big Dry 
Creek. Objectives of the monitoring program are to establish a data base that can ultimately be 

used to determine appropriate surface water quality standards for Segment 1 of Big Dry Creek and 
document the effects of potential influences in water quality on the aquatic community. Data will 
be used to reference any benefits resulting from recent effluent dechlorination efforts and assess the 
extent and potential causes of aquatic impairment in Big Dry Creek. Results of the 1997 aquatic 
sampling program are presented herein. 

The Colorado Water Quality Control Commission held a rulemaking hearing in December 1996. 
concerning revisions to surface water quality classifications and standards for several segments of 
Big Dry Creek in the South Platte River basin including Segment 1. All parties supported adophon 
of standards as presented in the document prepared for this segment with the exception of the 
unionized ammonia standard. The Colorado Water Quality Control Division (CWQCD) proposed 
to adopt an unionized ammonia standard of 0.10 mg/l, based on the standard normally associated 
with a class 2 warm water aquatic life classification. The Colorado Division of Wildlife (CDOWj 
requested that the Commission adopt a more stringent unionized ammonia standard of 0.06 mg/l in 
Segment 1 of Big Dry Creek based on the species composition of the fish community in Big Dry 
Creek (Woodling, 1996). The CDOW's rationale for requesting a more restrictive unionized 
ammonia standard was based on the opinion that downstream decreases in fish diversity are 

i 

I 

,,. 

attributable to ammonia discharges to Big Dry Creek from municipal wastewater plants and that an 
unionized ammonia standard of 0.10 mg/l is not protective of thesjohnny darter. The CDOW 
suggested that decreases in fish diversity may also be related to elevated chlorine levels, although 
they supported the proposed chlorine standard. 

J 

In preparation for the hearing, the Cities conducted a qualitative study which included an 

assessment of habitat and macroinvertebrates to determine the impacts of water quality on aquatic 
life. Although a thorough biological assessment was not performed prior to the hearing because of 

time constraints, study results supported the conclusion that the aquatic community of Big Dry 
Creek had not been adequately characterized and may be primarily limited by poor habitat quality 
and flow conditions rather than water quality (Conklin, 1996). 
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Based on the information presented in the hearing, the Colorado Water Quality Control 
Commission decided in favor of the 0.10 mi$ unionized ammonia standard, since there was not 
enough supporting evidence to warrant adopting a more stringent unionized ammonia standard at 
that time. Consequently, the Commission encouraged the Cities, the CDOW, and the CWQCD to 
work together to assess instream conditions. The 1997 monitoring program initiated by the Cities 
represents an essential component of the effort to establish appropriate surface water quality 
standards for this segment of Big Dry Creek. 

. .  .. .. 

, 
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2.0 METHODS 

2.1 FISH POPULATIONS 

Fish populations were sampled at all study locations in the fall using shoreline electroshocking 
equipment. One negative and five mobile positive electrodes were used at each station to maximke 

sampling effectiveness in study areas where relatively high conductivity values were measured. 
Fish were collected at a l l  sites using multiple pass removal techniques. Fish were collected in two 
consecutive passes, and fish from each pass were kept separate. All fish captured were identified, 
counted, measured, weighed, and released to the stream. 

Sampling areas selected were representative of the stream reach and were of sufficient length to 
include all macro-habitat types (pool-run-riffle). In most cases, natural physicd barriers (very 
shallow flow depths over the riffle) prevented iish.from moving into or out of the study site. The 
length of study areas ranged from approximately 70 to 140 meters (225 to 450 feet). At some 
stations in downstream areas, the stream was channelized and the length of the study area was 9 1.4 
meters (300 feet) for consistency. Stream widths were measured at 15meter intervals throughout 
each study section and ranged from approximately 4 to 6 meters (12 to 20 feet). Average stream 
width and total length were used to calculate the area sampled. Physical characteristics and 
sampling activities at each study site were recorded at the time of sampling. 

’ 

Fish population sampling was performed by the CDOW in March 1997. Backpack and/or 
shoreline electroshocking equipment and two electrodes were used. One pass was made through 
the stream reach at most stations. Field data were obtained from the CDOW for analysis and were 
incorporated with the falI 1997 sampling results. 

J 

Fish population data collected in the spring and fall 1997 were analyzed and summarized. A list of 
species collected including mean lengths, mean weights, and relative abundance were calculated for 
each station and sampling occasion. 



2.2 MACROINVERTEBRATES 

Macroinvertebrate sampling locations corresponded with areas where fish populations were 
sampled. Sampling was performed according to methods outlined by Klemm et al. (1990) and the 
Colorado Water Quality Forum (1995). Benthic macroinvertebrates were collected from shalloh 
riffle areas using a modified Hess sampler, equipped with 250 micron Nitex mesh. Three replicate 
samples were collected at random at all study locations. In addtion, kick samples were collected 
from representative aquatic habitats (riffle, run, pool, bank) found in each study section. Kick 
samples were collected from a one square meter area using a kick net with a mesh size of 425 
microns. The effort expended to collect the one square meter kick samples was consistent 
(approximately one minute per sample) to allow for comparability of data collected from 
representative habitats, ., The material that was collected was carefully removed from the samplers 2 

and placed in labeled sample containers fAed with 80% ethyl alcohol (ethanol) or 10% formalin 
preservative in the field. Samples were transported to the laboratory for' analysis. Physical 
characteristics at each station were recorded and photographed at the time of sampling. 

\ ,  
' 3  
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Identification of aquatic macroinvertebrates and laboratory techniques were performed according to 
the methods outlined by Klemm et al. (1990). In the laboratory, macroinvertebrates in each sample 
were removed from the debris with forceps for identification. Sample processing was performed 
by City of Northglenn staff. Samples were then delivered to Aquatics Associates for identification 
and quality assurance. The debris from each sample was reexamined to ensure that no organisms 
were overlooked. Macroinvertebrates were identified and enumerated to the lowest taxonomic 
level possible with the aid of a binocular stereo dissecting microscope. In addition, a compound 
microscope was used to identify slide-mounted Oligochaeta, Chironomidae, and certain Baetidae. 
A voucher collection was prepared containing representative specimens of each taxon in vials of 
80% ethanol or on permanent slide mounts with Euparal or PVA (polyvinyl alcohol) when 

necessary. Principal taxonomic references used in identification included Brinkhurst ( 1986). 
Burch (1972), Cook (1974), Edmunds et al. (1976), Epler (1986), Evans (1988), Gundersen 
(1977), Hilsenhoff and Brigham (1978), Holsinger (1972), Hungerford (1932, 1948), Jackson 
(1977), Kawakatsu et al. (1989), Klemm (1985), Larson (1989), Lugo-Ortiz et al. (1994), 
Matheson (1912). McAlpine et al. (1981), McCafferty and Waltz (1990, 1995), McCafferty et al. 

(1994). Merritt and Cummins (1996), Morihara and McCafferty (1979). Oliver et al. (1990), 
Pennak (1989), Peterson and Kondratieff (1995), Spangler (1960), Unger (1978), Westfall and 
May (1996). Wiederholm (1983,1986), Wiggins (1996), and Zimmerman (1970). 

J 
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Following species identification and enumeration. a species list including the number of organisms 
collected, total density, total number of taxa, relative abundance, and species diversity were 
calculated for replicate and kick samples for all study sites. Other community parameters were ais0 

calculated for both replicate and kick samples according to methods outlined for the Rapid 
Bioassessment Protocol III analysis (Plafkin et al., 1989). The Rapid Bioassessment Protocol IKI 
(RBP III) analysis considers several benthic community parameters and provides a standardized 
method for evaluating differences between study sites, seasons, and years. The metrics calculated 
included taxa richness, the modified Hilsenhoff Biotic Index, ratio of scrapers to filtering collector 
feeding groups, ratio of EPT to Chironomidae abundances, percent dominant taxon, and the EPT 
Index, the Community Loss Index, and ratio of the shredder feeding group to the total number of 
individuals collected. Tolerance values used in the Hilsenhoff Biotic Index (HBI) incorporate 
values presented by McGuire (1992,1993,1994), Bode (1988), and Winget and Mangum (1979) 
which are more applicable to Colorado streams. 'HBI values may range from O'to 10, with values 

, 

increasing as the tolerance of the benthic,community increases. The EFT Index represents the 
number of distinct taxa within the orders Ephemeroptera, Plecoptera, and Trichoptera, and 
generally increases with increasing water quality. The EPT to Chironomidae abundance ratio 
compares the abundance of the generally tolerant Chironomidae to the more sensitive groups of 
Ephemeroptera, Plecoptera, and Trichoptera. RBP IIl scores were calculated based on these 
metrics. 
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3.0 RESULTS AND DISCUSSION 

3.1 PHYSICAL CHARACTERISTICS 

3.1.1 Project Study Area 

The project study area in Big Dry Creek extends from approximately 1.5 miles downstream from 
Standley Lake to Wattenberg, upstream from the confluence with the South Platte River in 
Jefferson, Adams, and Weld Counties, Colorado. Seven study sites were selected by the Cities 
where fish and macroinvertebrates were sampled in the spring (prior to the start of the imgation 

uatic life sampling locations correspond with the sukace"water quality , .  

,onducted by the Cities. The project study area and study si 
of sampling locations are provided in Table .I. ' I' 
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3.1.2 General Habitat Characteristics 

Three study sites are located in the transition zone in the upper portion of the project study area, 
upstream from municipal wastewater facilities which discharge to Big Dry Creek. Further 
downstream, four study sites are located in the reach downstream from the Broomfeld Water 
Treatment Plant and the Westminster Big Dry Creek Wastewater Treatment Plant (Figure 1). 

. .  

. ,  i3 

4 r 
d 
'I 

Big Dry Creek is characterized as a transition zone foothills-plains stream in areas upstream from 
wastewater treatment plants. The stream meanders through open space areas in urban Denver with 
grasses, willows, and some cottonwood and Russian olive trees growing along stream banks. The 
gradient is moderately low. Macro-habitat types at the three upper study sites included riffle, run, 
and pool habitat sequences. The substrate in riffle habitats was composed primarily of small cobble 

interspersed with gravel and sand, while sand and silt were predominant in pool and run habitats. 
Large cobble, small boulders, and large woody debris were occasionally present in the stream 
channel. Overhanging trees provided some cover and shade. Sediment deposition was evident 
throughout the study section at all sites, although some scouring of fine sediments was observed in 
riffle areas where velocities are comparatively higher. Periphytic algae growth was abundant on 
bottom substrates in both March and October, and was very dense in October. Beds of 
waterbuttercup (Ranunculus sp.) were also observed in riffle areas in October. Some erosion of 
stream banks was evident, particularly at sites BDC- 1 .O and BDC- 1.5B. Stream bank erosion has 

VI 

f 
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TABLE 1 

AQUATIC LIFE SAMPLING LOCATIONS 
IN BIG DRY CREEK IN MARCH AND OCTOBER 1997 

*LOCATION 
. .  = p = F .  . . , . '.?, >. ,,. ': I 

. _  1 
I .  

+ ,  ,: 

.',: : :.&urch Ranch Open Space, downstream h m  
I .  ' .  , BDc4:5 - .  

. .  
" :.' )? ; Old Wadswonh Boulevard 

I . . .  
I ? '  . . 9  

. .  
. , I  

. Downs& from 112tkAvenue . ,.' , . ' ,. B l S 1 . 0  I . -  .'. 
B E - 1 . 5  11 Downs- from 120th Avenue 

.. . 

' : Bmr2.0 _, . .'. : Upstream from 128th Avenue, downstream from 
Broomfield Wastewater Treatment Plant 

BDC-3.0 . At Interstate 25. downstream from Wesaninster 
Big Dry Creek Wastewater Treatment Plant 

BDC-5.0 zi 
BDC4.0 

Downstream from Weld County Road 4 
Near Wattenberg and Weld County Road 23, 

upstream from bridge on Weld County Road 8 

. .  * I  
. ., 

., .. 
STREAM 

t.., . '*. ! 
, : < .. , ,  1 .  

, '  

m' :. : ' : . ' , 

I . . .  . 
. .  

* .  * I 
. , . 'I- .. . I. 

. ~ I 

. L  . 

. .  
. . +.,< .8 , 

.I I 

. .  , .  Tmsitional foothills-plains . I . I 
Transitiond, foothills-plains 
Transitional foothills-plains 

Plains 

Plains (channelized) 
Plains (channelized) 

Plains (channelized) 

I/ Fish population sampling at site BDC-1.5 was performed under the 120th Avenue overpass in March 1997. 
in an arca recently disturbed by construction of a bike path. Subsequent sampling at this site was 
perfomed funher downstream from 120th Avenue (called site B D C - I S )  in an effort to eliminate the 
possible influences of construction activity on the aquatic community. 

was dry as a result of irrigation diversions. 
. 2/ Macroinvertebrate sampling was not performed at site BDC-5.0 in March 1997, since the stream channel 
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undoubtedly occurred as a result of the high stream flows and increased surface runoff during 
storm events. The effects of stonq events were evident in October at site BDC-1.0 where branches 
of mature willows were laden with debris and were pushed over during periods of high stream 
flow. Water was clear at sites upstream from wastewater treatment plants on March and October 
sampling occasions. 

Big Dry Creek is characterized as a plains stream in areas downstream from the Broomfield 
Treatment Plant near 128th Avenue. The stream flows through open agricultural areas and the 
gradient is lower than in upstream reaches. A few Russian olive trees and willows wefe present 
along the stream bank at site BDC-2.0 downstream from the Broomfield Treatment Plant. 
Otherwise, riparian vegetation was spaise. or absent at downstream sites. Overhanging grasses 
covered the stream banks providing cover:for fish and macroinvertebrates. Meandering run-pool 

study reach. The substrate was relatively homogenous and composed primarily of sand and silt. 
Only two small gravel areas were noted in shallow run habitats. Organic sediment deposition was 
evident throughout the study reach, particularly in pools and along stream margins were velocities 
were reduced. Some blue green and green algae were observed on the substrate in March. Water 
was clear downstream from Broomfield Treatment Plant during sampling in March, but was 
slightly turbid in October. 

- I  

habitat sequences were common at site BDC-2.0, although nodriffle habitat-was present in this - .  
. .  

Further downstream, physical habitat at other sites was even less diverse than at site BDC-2.0. 
The stream channel was relatively uniform in depth and width, and included mostly run habitat 
with only a few small pools in backwater areas at sjtes BDC-3.0, BDC-5.0, and BDC-6.0. The 
substrate was small and composed primarily of fine sand and silt. Riffles consisted of two small 
areas of exposed gravel with some small cobble at site BDC-5.0. Only one riffle was present at 
both sites BDC-3.0 and BDC-6.0. Cobble which had been deposited in the stream channel during 
bridge and highway construction at Interstate 25 and Weld County Road 8 (near Wattenberg) 
created the only riffle habitat present at these sites. The cobble substrate was embedded in silt and 
sand which was deposited in the riffles at these sites during periods of high flow. Periphyton was 

growing on the cobble at sites BDC-3.0 and BDC-6.0 in October. Several small patches of Elodea 
sp. were also found along the stream margins at sites BDC-5.0 and BDC-6.0 in October. 

d 

Water was turbid at sites located downstream from the Westminster Big Dry Creek Wastewater 
Treatment Plant on all sampling occasions, making it impossible to see the stream bottom. 
Excessive turbidity is in part caused by irrigation diversions and return flows to Big Dry Creek, 
particularly in the downstream part of the drainage. Irrigation activities begin in areas upstream 
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from the Westminster treatment facility, and extend downstream to the confluence with the South 
Platte River. Significant fluctuations in flow occur in Big Dry Creek as a result of irrigation and 
agricultural activities. For example, during macroinvertebrate sampling on March 27, 1997, the 
stream channel was dewatered at site BDC-5.0 due to irrigation diversions in upstream areas, 
which precluded macroinvertebrate sampling at this site in spring. However, further downstream 
flows had increased three-fold (from approximately 20 cfs to 60 cfs) at site BDC-6.0 due to 
irrigation return flows. - 

Significant flow fluctuations also occurred in Big Dry Creek during storm events in the summer 

and early fall in 1997, according to monthly flow measurements. Although stream discharge .\ . was. . ". 

:too -high to me@.u* at sites BDC-5.0 and BDC-6.0 on August 14, 1997i.. skeah flows were . 2. .. . 
estimated~at.appro$mately 200 cfs because of ,major storm events in' the Colokido'Frodt:Range:.' 

I .These fluctuations in .flow which were.evidenced in 1997 caused substrates, to shift Wi&n the 

~.'st.rearn . 5 , . . p  ..- channel. The cobble substrate was partially covered by deposits of s&a ib rifflehabitats at 
sites BDC-3.0 and BDC-6.0 when observed in October. Fluctuating flows undoubtedly influence 
physical habitat conditions in Big Dry Creek, which may negatively affect macroinvertebrate 
productivity and natural reproduction of some fish species. Significant increases in stream flow 
may also displace fish in some sections of Big Dry Creek. 

. 
, I  !-..,- . I, . ' 

,' ,<r, .'. 
3 , " '  

,. I , 
'. ~ . % ,  .. . . .  

' .. _. . >  

Stream flows are generally low in areas upstream from municipal wastewater discharges during 
most of the year, except during storm events and when releases occur from Standley Lake. Flows 

generally ranged from approximately <1 to 5 cfs at sites BDC-0.5 and BDC-ISB, respectively in 
1997. Extremely low flows may negatively affect the aquatic community in upstream areas, 
particularly during low base flow conditions. Flows are higher in areas downstream from 
wastewater facilities due to effluent discharges, resulting in less extreme low flow conditions than 
observed upstream from treatment plants. Although irrigation activities result in flow fluctuations 
and excessive turbidity in areas downstream from treatment plants, flow conditions are probably 
more suitable for sustaining fish populations in the downstream section of Big Dry Creek during 
low flow periods. Water temperatures also increase above ambient levels in the vicinity of 
treatment plant discharges. Water temperatures are generally lower upstream from treatment plant 
discharges than in downstream sections of Big Dry Creek throughout the year. 
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3.2 FISH POPULATIONS 

Fish populations were sampled at seven study locations in Big Dry Creek during the 1997 
monitoring program (Table 1 and Figure 1). Sampling was performed from March 4 through 7, In 

spring before the irrigation season. Fall sampling was performed from October 15 through 17, 
1997. Sampling results including numbers and percent composition are presented in Tables 2 and 
3 for fish species collected at each site in March and October, respectively. Relative abundance of 
numerically dominant native fish species collected is also presented graphically in Figures 2 and 3 
Fish population raw data and summary information including numbers and percent composition, 
and mean lengths and weights are provided in Appendix A. 

Nine of the fish species collected in Big Dry Creek & March and October are native to screams in 
the South Platte River Basin in Colorado (Tables 2 and 3). Native species collected included 
longnose dace, creek chub, fathead rriinnow,&nd shiner, white sucker, longnose sucker, black 
bullhead, brook stickleback, green sunfish, and johnny darter. Other species such as mosquitofiqh 
which were occasionally abundant at some sites have been introduced to the drainage. Although 
more species were collected during the 1997 sampling effort, species cornposition was comparable 
to data collected by the CDOW in Big Dry Creek in October 1992 and March 1993 (Woodling. 
1996). Species composition was also comparable with historical data collected by Propst (1982) 
from 1978 to 1980. which represents the most comprehensive past geographic record of fish 
distribution and abundance in streams in the South Platte River Basin, and with other distribution 
records for the drainage (Beckman, 1952, Nessler et al., 1997, Woodling, 1985). 

> <  
*i . 

Most of the native fish species collected in Big Dry Creek including longnose dace, creek chub, 
white sucker, longnose sucker, and johnny darter are considered to be colder water transition zone 
species, which are most common in cool water transition areas with low siltation. The brook 
stickleback is an eastern plains warm water transition zone species, and the green sunfish is a 
warm water lentic species. The fathead III~MOW and sand shiner are big river habitadsilt tolerant 
species which are fairly ubiquitous throughout the South Platte River and tributaries. Species 
abundance and distribution is largely dependent on the different habitat preferences of the species 
collected, and the different habitat conditions encountered in the transition zone and plains sections 
of Big Dry Creek which occur upstream and downstream from municipal wastewater discharges, 
respectively. 

Most of the native fishes collected in Big Dry Creek were classifkd as either abundant or common 
in a recent inventory of streams in the Front Range and eastern plains streams conducted by 

1 1  



TABLE 2 

PERCENT ABUNDANCE OF FISH SPECDES AND TOTAL NUMBER COLLECTED 
AT STUDY IN BIG DRY CREEK, MARCH 1997 

SPECIES 
m m  

BDC-0.5 BDC-I .Q BDC-I .5 B E - 2 . 0  BDC-3.0 BDC-5.Q BDC-6.0 

Longnose dace 76.7 87.9 55.9 4.8 11.4 1 . 1  20.5 

Creek chub 8.9 2.9 2.9 - 
Fathead minnow - - 

(Rhinichthys catuructae) 

(Semtilus atromcuhus) 

(Pitnephales promelas) 

- - - 

29.4 7 -9 14.9 64.6 35.4 

Sandshiner . '  . - 0.6 - 

- s 1.5 

, (Notropic strwneus) 
. .  A' . . 

@Idfish ? . ,, !,'.%! '. . -  
',I. (-&A) 

. .. ' , " i  . , . ( ~ ~ o s t o k  commersonij 

- .. .: . . . .  . .  
,. . _ . .  , . . . " .  

. " .: "Whitesuc,kr 1 . 1  4.0 

Longnose sucker 7.8 1 . 1  - 
(catostomur cutostornus) 

(Ameium melar) 

(Ameium mtalis) 

. ,  
Black bullhead - - - 

Yellow bullhead * Not collected in March. 

Brook stickleback - - - 
(Cu&.fa i n c o m ~ )  

(Microptencr salmoides) 

(Lepomis cyanellus) 

(Lzpomis mncrochims) 

(kpomis gibbosus) 

(Perm jkmescenr) 

(Eiheostoma nigrum) 

(Gambusia mnis) 

Largemouthbass * 

Green sunfish - - 10.3 

Not collected in March. 

Bluegill * 

Pumpkinseed * 

Not collected in March. 

Not collected in March. 

Yellowperch * - 0.6 - 

Johnny darter 5.6 2.9 - 

Mosquitofish * - - - 

TOTAL COLLECTED 180 174 68 

Fishes which have been introduced in the South Platte River drainage. 

I 1 2  

7.9 ' 

6.3 

69.8 

- 

3.2 

63 

7.0 25.5 ::*x,, 32.3 
. .  : '  , .  . . .  < I .  . I  , . .. 

0.9 - - 

- 0.8 

64.0 8.8 3.9 

1.8 - - 

114 977 127 



TABLE 3 

PERCENT ABUNDANCE OF FISH SPECIES AND TOTAL NUMBER COLLECTED 
AT STUDY SlTES IN BIG DRY CREEK, OCTOBER 1997 

STUDY sms 
SPECIES BDC-OS BDC- I .O BDC- 1.5B BDC-2.Q 

Longnose dace 

Creek chub 

(Rhinichthys curacme) 

(Semotilus arromacularur) 

(Pimephalcs promelas) 

(Notropb srrmineus) 

Fathead minnow 

Sand shiner 

Goldfish ' 

., (camuiusaurqu.r) . . 

White sucker 

Longnose sucker 

Black bullhead 

(Catosromus commersoni) 

(Catostomus catostomus) 

(Amciurus mefus) 

(Ameium ~ t a l i r )  
Yellow bullhead * 

Brook stickleback 

Largemouth bass * 

Green sunfish 

(Culaeo incomm) 

(Micropiems salmoides) 

(Lepomis cyanellus) 

(Lzpornis macrochirus) 
Bluegill * 

Pumpkinseed * 

Yellow perch * 

Johnny darter 

Mosquitofish * 

(Lzpornis gibbosus) 

(Percu flavescenr) 

(Eiheosrom nigrum) 

(Gambusia affinis) 

73.5 63.2 45.8 

15.9 13.0 0.5 

0.7 3.3 36.9 

2.1 
'1 . . >  r 

- I 0.4 

Not collected in October 

3.8 , 1 8.9 ' I 2.1 

4.1 7.3 - 

. *> 

Not collected in October 

- 0.3 0.2 

- 1.6 7.5 

Not collected in October 

2.3 1.9 - 

- 4.9 - 

TOTAL COLLECTED 1200 699 428 

* Fishes which have been introduced in the South Platte River drainage. 

8.1 

1 .o 

53.8 

- 

, . .  . 

1 .o 

- 

- 

- 

- 

18.6 

1.4 

- 

- 

16.2 

210 

BDC-3.0 

38.7 

- 

11.0 

- 

17.5 

2.6 

- 

- 

0.2 

24.8 

1.0 

- 

BDC-5.0 

0.8 

- 

47.3 

43.8 

1 . 1  

<o. 1 

- 

<o. 1 

0.2 

3.2 

0.3 

0.1 

BDC-6.0 

25.0 

36.9 

9.5 

. I  

, .  . . .  

.-. 7.1 , 

1.2 

- - - 

4.1 3.1 2.4 

49 1 2739 84 
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RELATIVE ABUNDANCE OF NUMERICALLY DOMINANT NATIVE FISH 
SPECIES COLLECTED FROM BIG DRY CREEK. MARCH 1997 
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CDOW from 1992 through 1994, to evaluate the status of native fish species in the drainage 
(Nessler et al., 1997). The biological assessment conducted as part of this study suggested a 
relatively low risk of imperilment for most native species in the South Platte River Basin. The 
johnny darter was sampled in sufficient numbers to be categorized as common and stable in this 
inventory, though their distribution was the most restricted among the fish species in the common 
category (Nessler et al., 1997). Johnny darters were collected at the upper two study sites on Big 
Dry Creek in March and October 1997 (Tables 2 and 3). Two fsh were also collected at site BDC- 
2.0 downstream from the Broomfeld Treatment Plant in March. 

Physical habitat requirements of the johnny darter are rather specific (Li, 1968, Propst, 1982). 
. The johnny.darier is usually found in shallow streams 6 to 18 inches deep, in slow to moderate 

velocity run.Gabitat with sand and rubble substrates (Propst, 1982, Propst and C&lson, 1986). 
These habitat conditions are generally found in runs, shallow pools, or along s& banks of run 
habitats. Their restriction to these habitat areas is in part a function of their spawning and feeding 
requirements (Winn, 1958). Johnny darters are daytime benthic feeders and'rely on sight and 
smell for feeding. Consequently, turbid water and silt covered substrate limits them to waters of at 
least moderate clarity (Winn, 1958, Kuebne and Barbour, 1983). The species was reported to be 
sensitive to dewatering, channelization, flow regulation, and sedimentation. However, johnny 
darters have been found repeatedly in silty, degraded habitats (Nessler et al., 1997). 

. _ .  . .  
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Considering the habitat preferences of the johnny darter for rubble substrate and avoidance of 
stream areas which are excessively turbid, their distribution would be restricted to the upper 
sections of Big Dry Creek, upstream from wastewater treatment discharges where coarser substrate 
is most abundant. The lack of cobble substrate, increased deposition of silt and fine sand, and 
greater water depths in the channelized reaches undoubtedly limit this species in sections of Big 
Dry Creek downstream from wastewater discharges. Their distribution is further restricted by 
excessive turbidity which was evident at sites downstream from the Westminster treatment plant, 
primarily due to irrigation diversions and return flows. Stream dewatering during the irrigation 
season, which was observed at site BDC-5.0 in March is another obvious factor which limits 
distribution of this species. The CDOW requested that the CWQCC adopt a more restrictive 
unionized ammonia standard in the rulemaking hearing in December 1996, based on the opinion 
that an unionized ammonia standard of 0.10 mg/l was not protective of the johnny darter 
(Woodling, 1996). Although the upper reaches of Big Dry Creek provide a refugia for johnny 
darters in the South Platte River Basin, the absence of johnny darters at sites in the doynstream 
reaches of Big Dry Creek is most likely due to the lack of suitable habitat rather than water quality. 
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3.3 MACROINVERTEBRATES 

Macroinvertebrate samples were collected at seven study sites in Big Dry Creek during the 1997 
monitoring program (Table 1 and Figure 1). Samples were collected on March 27 and October 8, 
1997. A list of macroinvertebrate taxa collected at each site and percent abundance are presented in 
Tables 4 and 5 for samples collected in March and October, respectively. Community parameters 
including taxa richness, total density, species diversity, and modified HBI values are summarized 
in Table 6. Total density and number of taxa collected are presented graphically in Figure 4 for 
replicate and kick samples collected in March and October. Density of macroinvertebrate 
taxonomic groups is also presented graphically in Figures 5 and 6 for both sampling occasions. A 
list of macroinvertebrate speciei colledted, relativeabundance, total density, number of taxa, Rapid 
Bioassessment Protocol III (RBP III) metrlcs, and 'other community parameters are provided in 
Appendix B for both sampling occasions and all sites sampled. 

The macroinvertebrate community of Big Dry Creek included a broad assemblage of aquatic 
organisms normally associated with transitional foothills and plains stream environments. 
However, Big Dry Creek has been subjected to multiple anthropogenic factors which have altered 
the stream environment sufficiently to exclude certain groups expected to be present Altered water 
temperatures resulting from treatment plant discharges may also influence the macroinvertebrate 
community in downstream areas. Plecoptera (stoneflies), which require cold temperatures and 
well-oxygenated flowing water at all times were not present, undoubtedly because of altered flow 
or thermal regimes (Ward and Stanford, 1979). Other factors which potentially affect the 
macroinvertebrate community include urban runoff, sedimentation, agricultural activities, and 
diversions. Agricultural activities influence the aquatic community of Big Dry Creek in areas 
downstream from the Westminster Big Dry Creek Wastewater Treatment Plant to the confluence 
with the South Platte River. The lack of riffle habitat at site BDC-2.0 and lack of pool habitat at 
site BDC-6.0 also influence the macroinvertebrate community at these sites Essentially the fauna 
present upstream from the Broomfield Treatment Plant was representative of a transitional 
foothills-plains stream, while in downstream areas the aquatic community was more representative 
of plains stream habitats. 

I ,  

-I 

The aquatic community of Big Dry Creek was represented by 18 orders of macroinvertebrates 
including a total of 113 taxa. Diptera (midges and flies) were predominant at all sites in March, 
although Oligochaeta (aquatic earthworms) were also relatively abundant at sites downstream from 
site BDC-1.5B (Figure 5). Diptera and Oligochaeta were also abundant at all sites in October. 
Ephemeroptera (mayflies) and Trichoptera (caddisflies) were commonly encountered at sites 

1 7  



TABLE 4 

PERCENT ABUNDANCE OF MACROINVERTEBRATE SPECIES IN REPLICATE AND 
KICK SAMPLES COLLECTED AT STUDY SITES IN BIG DRY CREEK, MARCH 1997 

TAXON BDC-O.S 
Reps. Kick 

Turbellaria 

Nelllatoda < 1  
Oligochaeta 

Dugesia sp. 

Enchymeidae 
Lumbricidae < I  < I  
Nais spp. 
Ophidonais serpedna 
Tubificidae(hairchactae) < I  2 
Tububifiddae(no~chaae) 1 < I  

' , Hirudima .,~;: ;, f ._: . ,  

, , Etpowtllidgc ,:\" ,.;: < I  

5 2  Crangonyx sp. 
Hy&Ua a~eca < I  

caecidotea sp. 

Amps@ " .' 

'&W 
Acari 

Sperchon sp. 41 1 
Collembola <1 
Epherncroptcra 
Baetisnicaudarus <1 <1 
Callibaetu sp. 
Hepmgenia sp. < I  
Trichorythodes minutus 7 12 

Argia sp. < I  

Enallagma sp. . 
Hetaerina ameriuma 
Ischnura sp. 
Ophiogomphus severus 

Corisella inscripta 
Hesperocorixa b i g a t a  
Microvelia sp. 
Notonecta WtduIata 
Sigara dternata < I  
Sigara grossolineata 
Trichocorira calva 

odonata 
Amphiagrion abbreviatum 

. Coenagrionidae <1  

Hemiptera 

Trichoptera 
Cheumatopsyche sp. I < I  
Hydropsyche sp. 3 < I  
Hydroptila sp. < I  

Agabus sp. < I  

Limnephilidae 
Coleoptera 

Agabus semivittatus 
Berosus sp. 
Dubiraphia sp. 
Enochrus hamiltoni 

BDC- 1 .O 
Reps. Kick 

2 < I  

< I  < I  
< I  

1 3  

< I  
<1 < I  

<I  
< I  

4 1  

2 2  

< I  <1 
< I  1 

<1 
< 1  

< I  

< I  

< 1  

1 < 1  
2 < I  
1 1  

< I  

< I  

1 8  

m m  
BIX-I .SE BDC-2.0 BDC3.0 BDC-5.Q 
Reps. Kick Reps. Kick Reps. Kick Reps. Kick 

2 1  

< I  
<I  

1 2  

<1 
< I  1 ..; 

<i <I' 
< I  

2 < I  
<1 

4 5  

<1 <1 
< I  1 

<1 

<1  

1 < 1  
1 < I  
1 <1  

< 1  

I /  

5 <1 

< I  
< I  <1 
23 15 

2 1  
1 1  

<1 

< I  

< I  <1 

<1 < I  

< I  

< I  
< I  

21 

16 2 

<1 <I  
I5 21 

1 . 3  ..: . . (., <:!,: 
I .  .. : . J  .: . 

. .  
, 'P . A,. . , 

.lli . . !,. . . ,,' . >  . )  
'.,. . .  . . 

. 6 .  <. 1. :. . '  
I 8 .  I . .; 

I :  

< I  < I  
c1 

<1 

< I  

<1 
<1 
< I  
<1 

<1 
< I  

< I  
< I  
< I  

< 1  < I  
1 < I  

<1 

BDC6.0 
Reps. Kick 

31 
<1 1 

2 <I  

<I  
<1 

4 8  
<1 2 

- 3  6 .  

<i <i 

<1 
<1 3 

<1 

1 1  
< I  

< I  <1 

1 

1 

< l  

< 1  

<1 <1  
<1 <1 

<1 

<I  



TAXON 

Coleoptera (Continued) 
Haliplus sp. 
Lnccophilus maculosus 
Ochthebius sp. 

Brillia sp. 
Ceratopogonidae 
Chnobonu sp. 
Chelijera sp. 
Chironomini 
Chironomus sp. 
Conchapebpia sp. , 

CricowpudOrrhocladills sp. 
Cryptochironomus sp. 
Cyphomella sp. 
Diamesa sp. 
Dicranota sp. 
Dicrotendipes sp. 
Erioptera sp. 
Eukiefferiella sp. 
Glyptotendipes sp. 
Hemerodromia sp. 
Hererotrissocladius sp. 
Hydrobaenus sp. 
Limnophora sp. 
Limnophyes sp. 
Micropsectra sp. 
Microtendipes sp. 
Nanocladiussp. 
Odontomesa sp. 
Pagastia sp. 
Parakifleriella sp. 
Paramem*ocnemus sp. 

Paratanytarsus sp. 
Phaenopsectra sp. 
Polypedilurn sp. 
Procladius sp. 
Pseudodkmesa sp. 
Pseudosmitria sp. 
Radotanypus submarginetla 
Saetheria tylus 
Simulium vittarum 
Stictochironomus sp. 
Tanytarsini 
Tipula sp. 
Thienemanniella sp. 
Thienemannimyia group 
Tvetenia sp. 

Diptera 

cricotopru sp. 

P a r a p h a e m ~ u s  sp. 

BDC-0.5 
Reps. Kick 

<1 

<1 
< I  <1 

< I  
< I  

27 57 
. < I  

<1 <1 

<1 

< 1  8 

2 

< 1  

2 
<1  <1 

1 
< I  1 

<1 

<1 
< I  < l  
1 2  
1 1  

< I  

1 2  

<1 < 1  

4 < I  

7 1  
<1 

TABLE 4 (Continued) 

BDC-1.0 
Reps. Kick 

<1 

< 1  2 
<1 

6 2  
1 

, ,  ... . 
. .  . 
62'. '59 'i 
' 1. I' 

, <.I ' . '  

< 1  

. : 

1 .  "1 

<1 < I  

i ' < I  

< I  <1 

< I  5 

<1 1 
1 

< I  

<1 

1 8  
7 4  

<1 
< I  

1 5  
1 < 1  

<1  
< I  

< I  

5 1  
<I  

<1 < I  
< I  <1 

1 1  
< I  <1 

BDC-I.5B 
Reps. Kick 

< I  

<1 1 
<1 <1 

<1 
2 2  

.<1 
-,  

, i  .j4' :w 
<1 
< I  

1 <1 
<1 
<1 
< 1  

2 1  

< 1  
< I  

< 1  5 

1 
< I  < 1  

< I  
< 1  

< 1  8 
4 4  

<1  < 1  
< 1  
<1 I 
< 1  < 1  

< I  

16 7 
<1 
<1 

< 1  < I  
2 1  
2 2  
3 1  

m m  
BDC-2.0 

Reps. Kick 

< I  

<1 < I  
< 1  < I  

9 2  
<1 1 

55 68 

< I  < I  

< I  

< I  

1 < l  

<1 
< I  

< 1  

< I  
< I  <1 

< 1  1 
<1 1 

< I  

1 1  
< I  

< I  

<1 7 

BDC-3.0 BDC-5.Q BDC-6.0 
Reps. Kick Reps. Kick Reps. Kick 

< I  

< 1  < I  
< I  

< I  
I < I  

1 
< I  

34 35 

< I  
" I 

5 < I  
I < I  

< I  

< I  

< I  
I I 3  

< I  < l  

< I  1 
< I  

< I  
I < I  

< I  

< I  < I  
12 1 

< I  

3 1  

< I  
< I  

10 < I  

76 65 

< I  

J.  
< I  1 

2 
, 

<1  
< I  

1 
< I  

< 1  1 

2 
1 4  



TABLE 4 (Concluded) 

s7_'uDysITE 

Reps. fick Reps. Kick Reps. Kick Reps. Kick Reps. Kick Reps. Kick Reps. Kick 
TAXON BDC-0.5 BDC-1.0 BDC-1.SB BDC-2.Q BDC-3.0 BDC-5.0 BDCd.0 

Gastropoda 
F e d s i a  sp. < I  < I  < I  
Lymnaeidae <1  
Physidae < I  < I  < I  < I  < I  4 

Sphaeriidae < I  
Bivalva 

I /  No riffle habitat present at site BDC-2.0. 
2/ No samples were collected at site BDC-5.0 in March 1997. since the stream channel was dry as a result of irrigation diversions. 
31 No pool habitat present at site BDC-6.0. 

J 
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TABLE 5 

PERCENT ABUNDANCE OF MACROINVERTEBRATE SPECIES IN REPLICATE AND 
KICK S M L E S  COLLECTED AT STUDY SITES lN BIG DRY CREEK, OCTOBER 1997 

TAXON BDC-0.5 
Reps. Kick 

Turbellaria 
Dugesia sp. 2 <I  

Nematoda 1 < I  
Oligochatta 

Enchytratidae 1 <I 
Lumbricidac <1 c1 
Der0 sp. 
Nab spp. 1 1  
OphidoMir sepenxina 
Prisrina sp. 1 
P W l h  jenkime 
Tubi6cidac(hair-) 3 2 
Tubificidae(nohairchaetae) 4 5 

Mooreobdellu microswm <1 
Helobdetla StagMliS < I  

Crangonyx sp. 1 6  
Hyaleuaaaeca 

Orconectes sp. 

Hirudinea 

AmPhiPoda 

Decapods 

Acari 

Collembola 
Ephemuoptera 

Sperchon sp. 9 2  

Acenrrelh insignificam c 1 
Baetidae 1 1  
Baetis nicaudanrs 23 1 
Callibaetis sp. 
FaIlceon quillen. 
Lnbio*dardanus 
Hepragenia sp. 
Trichorythodes minutus 19 28 

Argia sp. <1 <1 

Ophiogomphus severus <1 

Sigara nlternata 1 
Sigam grossolineata 1 
Trichocorira calva 1 

Cheumatopsyche sp. 6 1  

OdOnata  

Coenagrionidae 
Hetaenna americana 

Hemiptera 
Microvelia sp. 

Trichoptera 

Hydropsyche sp. 10 1 
Hydroprila sp. 1 <1 

Petrophila sp. <1 <1  

Agabus sp. <1 
Berosw sp. 

Lepidoptera 

coleoptera 

BDC- 1 .Q 
Reps. Kick 

1 3  

1 1  
<1 

8 8  

1 ' 4  , 
1 16 

.? ' ,  i < 1  

1 1  

12 10 

20 8 
1 

<1 < I  
< I  

1 
2 5  

<1 

< 1  

5 2  
7 2  
4 2  

STUDvm 
BDC-I .5B BDC-2.Q BDC-3.0 BDC-5.Q BDc-6.0 
Reps. Kick Reps. Kick Reps. Kick Reps. Kick Reps. Kick 

I/ 2/ 
5 32 c1 

1 2  1 1  5 1  2 2  1 < I  
<1 c1 

1 1  2 <I < I  1 
< 1  < 1  <1 

11 3 
4 2  2 <1 35 17 1 < I  1 1  1 

< I  9 <1 
2 < I  3 <1  1 c1 

26 c1 
1 I 4  1 -  I 1 

1, 1 1 6 15 7 5  2 7  5 19 

< I  < 1  <1 
I 

< 1  1 20 < L  3 
<1 < 1  2 2 7  

< 1  

<1 < 1  <1 <1 <1 1 < I  
< 1  < 1  

10 1 1  7 3  1 < 1  6 2  5 3  
< 1  
1 5  3 1 < I  1 <1 <1 <1 <1 

< I  1 
1 <I  <1 <I  < I  
1 

d 

< 1  1 1 2 1  <I  < I  <1 
1 6  <1 3 1 <I  3 4  1 7  

< I  
<I < I  2 

<1 3 
< 1  < 1  < 1  <1 <1 <1 <1 <1 <1 

<1 

6 4  <1  1 2 1  <1  1 
7 3  < I  < I  9 3  1 <1 <1 <1 
5 1  <1 5 < 1  6 < I  

<1 < I  

2 1  



TABLE 5 (Concluded) 

Coleoptera (Continued) 
Dubinzphia sp. 
Laccophilrrr muIosus  
Paracymus sp. 
PeltodyteJ cdemlur 
Tropistemus laterah 

Brillia sp. 
Dip- 

Gudiochdius sp. 
Cenrtopogonidac 
Chaobonis sp. 
Che&fem sp. 
Chironomini 
Chironomus sp. 

Corymneura sp. 
>C@tafWa=U sp. 

cricotopur sp. 
, Cryptochimnomus sp. 
Dicramta sp. 
Dicrorcndipes sp. 
Erioptem sp. 
Eukk$eriella sp. 
Glyptotendipes sp. 
Hemerodromio sp. 
Hydmbuew sp. 
Limnophora sp. 
Mictvpsecm sp. 
NanocMussp. 

Pamki&e&lh sp. 
Pamdrircmomur sp. 

Paranu- s p a  
Parw-Iadius sp. 
Par-u sp. 
Phuempsecm sp. 
Polypedilwn sp. 
Prochdius sp. 
Pseudochironomur sp. 
Psychoda sp. 
Rheocricotopus sp. 
Saetheria tylus 
Simulium vittaium 
Stictochironomus sp. 
Tipula sp. 
Thienemanniella sp. 
Thienemannimyia group 
Tvetenia sp. 

Ferrissia sp. 
Physidae 

Pisidium sp. 

Gastropoda 

Bivalva 

BDC-0.5 
Reps. Kick 

< I  
<1 

<1 

<I 

< l  
4 12 

<1 1 

16 

<1 <1 
<1 <1 

2 
<1 <1 
<1 

<1 < I  

<1 

1 7  
2 <1 

8 
<1 <1 

1 <1 
' 8  2 
<1 

<1 

<1 

I /  No riffle habitat present at site BDC-2.0. 
2/ No pool habitat present at site BDC-6.0. 

BDC-IO 
Reps. Kick 

< 1  1 

<1 
<l 
<1 <1 

1 
< I  

17 23 
-1 

< I  < 1  

<1 1 

1 < 1  
<1 
< I  
<1 

<1 1 

<1 
< 1  

1 

<1 
2 <1 
7 3  

< I  
< I  

4 5  
1 <1 

< I  < I  

< I  <1  

.la!xs 
Reps. Kick 

<1  

1 

<1 

' 1  
<1 <1 

5 14 
<1 1 

<1 < I  

< 1  
1 7  

< I  

<1 6 
<1 

< 1  
2 1  

4 3  
28 9 

< I  
< I  

4 7  
1 <1 

< I  <1 

< I  
< I  

m m  
BDC-ZO 

Reps. Kick 

< I  
<1 

< 1  

< I  

c1 1 
< 1  
< 1  

<1 5 
, < I  <1 

25 15 
<1  4 

1 <1 

< I  
1 2  

< I  
I 

3 5  
<1 < 1  

6 2  

<1 

8 <1 
25 13 

1 1  

10 3 
2 <1 

<1 

BDC-3.0 BJX-5.0 
Reps. Kick Reps. Kick 

<1 

<1 <1 

<1 <1 2 

3 . 5  8 
< I  ' 1  

<1 

' 2  1 
1 5  

<1 <1 
<1 

1 <1 
<1 
<1 

<1 <1 
1 

<1 

<I 
21 9 

< l  

1 < 1  
6 < 1  

<1 <1 

< I  1 
< I  <1 

6 2  
<1 1 

<1 
1 <1 

1 

<1 
< I  

<1 1 
<1 

3 < I  
1 

<1 
35 1 
25 15 

1 

1 <1 
3 4  

<1 4 

.. 

BE-6.0 
Reps. Kick 

<1 
1 

7 4  
3 8  

< 1  

<1 

1 2  

12 <1 J 

<1 1 
6 1  

1 < I  
4 2  

7 

2 2  



'I'ABLE 6 

TAXA RICHNESS, TOTAL MACROINVERTEBRATE DENSlTY, DIVERSITY, AND 
COMMUNITY TOLERANCE VALUES (MODIFIED HlLSENHOFF BIOTIC INDEX) 

AT STUDY SlTES IN BIG DRY CREEK, MARCH AM) OCTOBER 1997 

PARAMETE RS 

REPLICATES 
Taxa Richness 
Total Density I /  
Diversity 
Modified HBI 

KlCK.SAMPLES , 

TaxaRichness , 

Total Density ,' 
Diversity 
ModifiedKBI ' 

REPLICATES 
Taxa Richness 
Total Density 
Diversity 
M&edHBI 

KICK SAMPLES 
Taxa Richness 
Total Density 
Diversity 

' ModifiedHBI 

24 
13453 
2.56 
5.48 

. 47 
' 6083 

2.58 
6.56 

32 
46010 
2.45 
6.52 

54 
6927 - 
2.63 ' 

, .6.72 

34 
. . 35280 

2.64 
6.4 1 . .  <., .. 

.:.: .,' , .  
:;.,,j' 50 

' ' 4507 
2.85 
6-55 

24 21 
48013 6437 
2.04 2.86 
7.30 7.00 

31 48 
6749 2878 
1.81 3.05 
7.04 6.69 

33 32 31 26 34 
33570 385 17 49370 30783 15353 
3.61 3.70 3.57 3.23 3.22 
5.05 5.60 5.62 6.56 6.82 

45 45 42 45 45 
7488 11580 8561 10999 5680 
3.55 3.83 4.22 3.71 3.66 
6.01 6.61 6.36 6.45 8.30 

BDC-5.0 BDC4.O 

21 26 
10490 
1 .so 
7.14 

2/ 34-. 
673 1 
2.18 
7.04 

. . ,  
I L. 

. : 

I .  

l 
35 25 I 

30520 14430 
3.12 3.67 
6.59 6.84 

37 27 
2467 3761 
3.35 3.26 
7.90 6.47 

2.j 

I /  Total density is the total number of organisms collected per square meter (N1sq.m). 
2/ No samples were collected at site BDC-5.0 in March 1997. since the stfcam channel was dry due to irrigation 

diversions. 
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FIGURE 4 
MACROINVERTEBRATE DENSITY AND TOTAL, NUMBER OF TAXA COLLECTED IN REPLICATE 

AND KICK SAMPLES IN BIG DRY CREEK IN MARCH AND OCTOBER 1997 
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50000 

FIGURE 5 

DENSITY OF MACRONVERTEBRATE TAXONOMIC GROUPS COLLECTED IN REPLICATE 
AND KICK SAMPLES AT STUDY SITES IN BIG DRY CREEK, MARCH 1997 
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FIGURE 6 
DENSITY OF MACROINVERTEBRATE TAXONOMIC GROUPS COLLECTED IN REPLICATE 

AND KICK SAMPLES AT STUDY SITES IN BIG DRY CREEK, OCXOBER 1997 
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upstream from the Broomfield Treatment Plant in March, but were more abundant at all sites in 
October (Figure 6). Turbellaria (flatworms), Nematoda (roundworms), Amphipoda (scuds), and 
Acari (water mites) were also occasionally abundant at some sites. Several other groups, including 
Mollusca (snails and clams) and Decapoda (crayfish) were also occasionally encountered. Sub- 
aquatic organisms such as Collembola (springtails) were collected primarily in stream margin 
habitats. 

Macroinvertebrate densities and number of taxa were generally high at all sites (Table 6 and Figure 
4). Macroinvertebrate densities were comparatively higher in replicate samples and ranged from 
6,437 to 49,370 organisms .per square meter. Densities in kick samples were lower and ranged 

and kick samp1es:were &inctly 1ower.at'site BDC-3.0 than at other sites in March (Figure'$' :>':' ' . * 

Density w& alsocomparatively.lower at'site BDC-6.0 in replicate samples collected,in March:, , 
' . 

downs& sites in Odtober 1997 (Figure 6). 

: ' r .  I , from 2,467 to 11,580 organisms per s q e  meter. Macroinvertebrate densities in both replicate , I . .  . .  . . ,  

,: ' )  . I  I ,  

.. ' . 
. ..I. r. *:* 

. .  
,,<:ti Macroinvertebrate densi,ti& ., . ,. .we,+ , generally lower in both replicate and kick samples collected a; ' . .. . 

Macroinvertebrate densities were consistently higher in replicate samples than in kick samples since 
replicates were collected from riffle habitats, which are generally more productive than other stream 

habitats (Hynes, 1970). Kick samples were collected from a variety of stream habitats (riffle, run, 
pool, and along stream banks). Consequently, number of taxa were much higher in kick samples 
than in replicates. Total number of taxa collected ranged from 31 to 54 in kick samples, and from 
21 to 34 in replicate samples in March. Kick samples collected in October yielded 27 to 45 taxa, 
while only 25 to 35 taxa were collected in replicate samples (Table 6). 

Species diversity values were relatively similar among sites on both sampling occasions (Table 6). 
However, species diversity values were comparatively lower in March largely due to the high 
relative abundance of Cricoropus sp. at all sites (Table 4). HBI values ranged from 5.05 to 8.30. 
These values indicate that while many tolerant species were collected, water quality in Big Dry 
Creek is apparently suitable to support sensitive species at all sites. Ephemeroptera and 
Trichoptera, many species of which are considered sensitive to water quality conditions, were 
abundant at several sites, particularly in October (Figures 5 and 6). 

The Rapid Bioassessment Protocol Ill (RBP JII) metrics and bioassessment scores are provided in 
Appendix B. The upper study site BDC-0.5 was used as a reference station to calculate. RBP III 
metrics and scores in the analysis presented. Differences between sites were most evident in 
March 1997, and may be attributable to differences in stream habitat rather than water quality. The 
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RBP 
biological assessments of Big Dry Creek. 

metrics presented are intended to provide a baseline reference which will be used in future 

Physical habitat and fluctuating stream flows most likely limit the macroinvertebrate community in 
Big Dry Creek, particularly in lower gradient areas downstream from the Broomfield Treatment 
Plant where riffle habitats with cobble substrate are sparse and much of the streambed is 
channelized. The effects of sedimentation were most evident in downstream depositional areas 
where fine shifting substrates are predominant. Species of Ephemeroptera and Trichoptera which 
were collected in Big Dry Creek are most commonly associated with riffle habitats. The lack of 
coarse substrates for organisms associated with riffle habitats most likely restricts their abundance 
at sites downstream from the Broomfield Treatment P l e t  (Figure 1). Pe.ridc flow fluctuations 
and interruptions also affect the aquatic communjty. For example. the stream ch 
site BQC-5.0 at the time of sampling on March 27, 1997. The consequences of fluciuating 
discharges have been well-documented (Ward and Stanford, 1979, 1983, Zimmermann and 
Ward, 1984). Studies conducted by Blinn et al. (1995) have shown that permanently submerged 
stream channels supported four-times higher macroinvertebrate mass than variable flow zones. 
Their research also indicated that short-term intemptions in flow (1 2 hours) may require more than 
four months for the macroinvertebrate community to recover. Considering the numerous sources 
of perturbations which could potentially influence Big Dry Creek, it is essential that baseline 
aquatic life monitoring be continued in order to elucidate the effects of treatment plant discharges. 

, I  

. .  
. 

. - > I -  

2 8  



4.0 RECOMMENDATIONS 

1. 

2. 

.. . 

3 .  

4.  

5 .  

Aquatic life monitoring should be continued in Big Dry Creek in 1998 to document the poten- 
tial influences of treatment plant discharges. Fish and macroinvertebrate sampling methods 
should be consistent with the 1997 effort, with some modifications to improve cost 
effectiveness. 

Macroinvertebrate sampling methods should include both replicate and kick sampling as 
performed in 1997. However, to reduce costs, kick samples from representative habitats may 
be combined to reduce the total.number of samples. Sample processing time incurred by 
Northglenn +staff could b reducedib~ ,adopting the 300count subsampling method for picking ' ' 1. ' .r: :: 

. .  . 
.- !. . 1 , :  I 

, .. >.. : ( .  , : . . . ; kick samples (Pl+n%et al. ,1989,,KIkmm et al. 1990). . .  

.. . , .  .. . - 
* . .  . - .  -, . ._ . I , .  . . . . . . .  ~. ._ - I . ' ,  

.. . , ,  
. ~ . . . . . . .  * . , , -  . 

. .  

. .  
Fish; sampling methods ~ !~ . ,should be consistent with the fall 1997 sampling effort. High 
conductivities require using shoreline electrofishing equipment and a minimum field team of 

effectiveness, especially if documenting the abundance and distribution of fish species such as 
johnny darters is a major concern. 

eight persons. Four to .five positive electrodes should also be used to increase sampling . :  

Habitat measurements were collected in 1997; however, budget constraints precluded analysis 
and interpretation of these data. Monitoring results indicate that physical habitat is a major 
factor influencing the distribution and abundance of the aquatic community of Big Dry Creek. 
Therefore, analysis and interpretation of habitat data should be completed and presented in 
report form since this information is an integral part of the biological assessment. 

The extremely low flows in the upper section of Big Dry Creek may limit the aquatic 
community in areas upstream from treatment plants, particularly during low flow periods. 
Consequently, flow should be measured at all sites as part of the surface water monitoring 
program. 
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BIG DRY CREEK 

RELATIVE ABUNDANCE 

FISH POPULATION DATA SPRING 1997 

0.5 1 .o 1.5 2.0 3.0 5.0 6.0 

Longnose Dace 76.7 87.9 55.9 4.8 11.4 1.1 20.5 

Longnose Sucker 7.8 1.1  6.3 0.9 

Green SunFsh 10.3 69.8 64.0 8.8 3.9 

Sand Shiner 0.6 7.0 25.5 323 

Broolc SWdeback 0.8 

Creek Chub 8.9 2.9 2.9 
Johnny Darter 5.6 2.9 3.2 

1 1  4.0 7.9 6 3  White Sucker 

Fathead Minnow 29.4 7.9 14.9 64.6 35.4 

0.8 
Black Bullhead . -  

MosqUitOfish 1.8 
Y e h  Perch 0.6 
-Ish - .  1.5 

, .  

. - I  : , 

.). , . ,  ' 

TOTAL COLLECTED' . 

.. ,.. 
' 0.5 . 1.0 1.5 2.0 3.0 5.0 60 

Longnose Dace 133 153 38 3 13 1 1  26 
Creek Chub 16 5 2 
Johnny Darter 10 5 2 
Longnose Sucker 14 2 4 1 

Whle Sucker 2 7 5 8 
Green Sunkti 7 44 73 86 5 
Fatkad Minnow 20 5 17 631 45 
Sand Shiner 1 8 249 41 
Black Bullhead 

1 
Brook SWeback 1 
Mosquito fsh 2 
Yellow Perch 1 
Goldfish 1 

TOTALS 180 174 63 63 114 9i7 126 

25-April-97 Aquatics Associates 
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@lG DRY CREEK 

Green sunfish 
Lepomis cyanellus 

Sand shiner 
Notropis stramineus 

Fathead mlnnow 
Pirnephales promalas 

Black bullhead 
Ameiums melss 

Brook stickleback 
Culaea inconstans 

Mosquilofish 
Gambusia aMnis 

Yellow perch 
Perca flavescens 

Goldfish 
Carassius auratus 

FISH POPULATION DATA SPRING 1997 
SUMMARY 

BDC-0.5 
(Church Ranch, Old Wadsworlh Ellvd.) 

Mean Mean 
Percenl Length (rnrn) Weigh: (9) 

Species n Cornposrlion (rnin-rnax) (rninmax) 
r 

Longnose dace ! 
! Hhinichthys cataracta e 

White sucker 
Catostomus commersoni 

Longnose sucker 
Catostomus cafostomus 

Johnny darter 
Etheostoma nlgrum 

Creek chub ! 
Semotilus a troma c ula tus 

1 3  

2 

14 

10 

16 

I .- 

I .. 

76.7 

1 .1  

7.8 

5.6 

8 9  

47 2 
(32- 102) (1-10) 

154 58 
(80228) ( 4 1  12) 

141 41 
(68-266) (2-1 64) 

51 2 
(=w (1 -3) 

120 23 
(46-158) (2-42) 

I 

BDC-1.0 
(1 12lh Avenue) 

Mean Mean 
Percent Length (rnrn) Welghl (g) 

n Cornposilion (rnin-rnax) (min-rnax) 

1 5 3  

7 

2 

5 

5 

1 

_ _  

.. 

1 

87 9 46 
(33%) 

(65130) 

(121-1 25) 

(567) 

(6482) 

4 0  101 

1 1  123 

2 9  63 

2 9  71 

0 6  43 

06 104 

BDC-1.5 
(1 Mth Avenue) 

Mean Mean 
Percent Lenglh (rnrn) Weight (J; 

38 

.. 

_ _  
.. 

2 

7 

._ 

20 

.. 

1 

55.9 72 
( 3 5 1  13) 

2 9  119 
( 1  17-120) 

10.3 43 
(5%) 

-_ 

29.4 52 
( 2 7 - a )  

15  45 

n Composition (min-rnax) (rnin-maA 

25-April-97 
1. 

Aquatics Associates 



BIG DRY CREEK 

Species 

Longnosedace 
Rhinich th ys ca tara cta e 

White sucker 
Cstostomus commenoni 

Longnose sucker 
Catostomus catastornus 

Johnny darter 
Elheostoma nigmm 

Creek chub 
Semotilus atromaculatus 

Green sunfish 
Lepomls cyanellus 

Sand shiner 
Notropis stremineus 

Fathead minnow 
Pimephales promelas 

Black bullhead 
Ameiurus males 

Brook stlckleback 
Culaea inconsfans 

Mosquitofish 
Gambusia aMnis 

Yellow perch 
Perce Ravescens 

Goldfish 
Carassius auratus 

L 

FISH POPULATION DATA SPRING 199; 
SUM MAR'; 

BDC-2.0 
(1 281h Avenue) 

Mean Mean 
Percent Length (mm) Weight (9)  

n Composilion (min.max) (rnin-max) 

3 

5 

4 

2 

44 

5 

4.8 

7.9 

6.3 

3.2  

69.8 

~. 

7.9 

.. 

BDC-3.0 
(Interstate-25) . 

Mean Mean 
Percent Length (mm) Weight (9) 

n Composilion (mln-mar) (mln-maw) 

13 

1 

73 

8 

17 

.. 

2 

1 1  4 76 
(47-102) 

09 125 

.. 

640 45 
(2472) 

7 0  40 
(3056) 

(32-85) 
14.9 49 

.. 

.. 

18 31 
(22-40) 

_. .. 

... , .. . . 

25-April-97 Aquatics Associates 
1. 

, . .  



BIG DRY CREEK 

Specles 

Longnose dace 
Rhinlchthys catara cte e 

Whlte sucker 
Catosfomus commemoni 

Longnose sucker 
Catosfomus catostomus 

Johnny darter 
Efheosfoma ngrum 

Creek chub 
Semotilus alromacuiatus 

Green sunfish 
Lepomis cyanellus 

Sand shlner 
Notropis stramheus 

Fathead minnow 
Plmephales promelas 

Black bullhead 
Ameiums melas 

Brook slickleback 
Culaea inconstans 

Mosquitofish 
Gambusia elfinis 

Yellow perch 
Perca Ilavescens 

Goldlish 
Carasslus auratus 

1 '  
i 

I .. 

.i 
I .  
I 

i 

I .. 

B DC-5.0 
(Weld County R d .  4) 

11 

.- 

66 

49 

Mean Mean 
Percent Lenglh (mm) Weight (9) 

n Composition (rnin-max) (rnln-max) 
1.1 

_. 

8.0 

25.5 

646 

54 
(3562) 

._ 

42 
(29- 1 25) 

34 
(27- 75) 

34 
(32-77) 

.. 

-. 

1 
NIA 

-. 

2 
(1-40) 

1 
NIA 

1 
NIA 

-_  
I I 

Mean Mean 
PerCenl Length (mm) Weight (9) 

n Composition (rnln-max) (min-ma) 
26 

8 

5 

41 

45 

1 

1 

-. 

20.5 

6.3 

3.9 

32.3 

35.4 

00 

0 8  

_. 

81 
(57-116) 

275 
( 1 W379) 

51 . 
(42-57) 

60 
(52-73) 

55 
(31-74) 

160 

56 

_ _  

FISH POPULATION DATA SPRING 1997 

SUMMARY 

25-April-97 



BIG DRY CREEK FISH POPULATlON I3AT.A SPRING 1997 
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i 

i 
Total Fish Caught Per Station 
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200 * ,  
100 

0 1  . . . .-. 
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BIG DRY CREEK FISH POPULATION DATA SPRING 1997 

- -: 
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0.5 1.0 1.5 2.0 3.0 5 0  6 0  

- - .  . _  

! 75 

25 i 
. ' o' j ----. ........... .- . I-...-.--< , , 
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.. ...... ._- -I 
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BIG DRY CREEK FISH POPULATION DATA SPRING 1997 

0.5 1 0  1 5  2.0 3 0  5 0  6.0 
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BIG DRY CREEK FISH POPULATION DATA SPRING 1997 

BDC-0.5 

Sample Date: 7 March 1997 

Big Dry Creek at Church Ranch,  Old Wadsworth Blvd. 

Station Length = 96.6 m 
Mean Width = 3.4 m 

Length Weight Length Weight Length Weight 

Sampling Area = 0.0324 ha 

Species (mm) (9) Species (mm) (9) Species (mm) (9) 

LGS 
LGS I /  
LGS 
LGS 
LGS 
LGS 
LGS 
LGS 
LGS 
LGS 
LGS 
LGS 
LGS 
LGS 

WHS 
WHS 

CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 11 
CRC I /  
CRC 11 
CRC 11 
CRC' 
CRC 
CRC 
CRC 11 

JOD 
JOD 
JOD 
JOD 
JOD 
JOD 
JOD 
JOD 
JOD 
JOD 

208 
265 
21 1 
196 
193 
118 
91 

101 
129 
101 
102 
105 
68 
92 

80 
228 

150 
158 
155 
138 
140 
118 
135 
130 
46 
62 

154 
129 
110 
128 
99 
72 

62 
68 
63 
59 
39 
34 
54 
58 
38 
35 

120 
164 
88 
62 
60 
10 
8 

10 
24 
6 
6 
6 
2 
4 

4 
112 

ICs 
39 
39 
28 
32 
29 
28 
20 
2 
3 

42 
20 
13 
18 
10 
6 

2 
3 
2 
2 
1 
1 
2 
2 
1 
1 

LND 11 
LND 
LND 
LND 
LND 11 
LND 
LN D 
LND 11 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 11 
LND 
LND l i  
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
i N D  
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 11 

38 
64 
42 
61 
59 
66 
68 
67 
58 
38 
42 
39 
39 
39 
,39 
48 
78 
79 
64 
58 
58 
43 
42 
43 
62 
87 
62 
37 
78 
63 
63 
46 
38 
68 
78 
61 
47 
59 
60 
48 
67 
38 
62 
57 ' 

102 
59 
58 
57 

1 
3 
1 
2 
2 
3 
2 
3 
2 
1 
1 
1 
I 
1 
1 
1 
3 
3 
3 
2 
2 
1 
1 
1 
4 
8 
2 
1 
8 
3 
3 
2 
1 
r 

8 
3 
2 
2 
2 
1 
2 
1 
2 
2 

10 
2 
2 
2 

LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 11 
LND 11 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 11 
LND 
LND 11 
LND 
LND 
LND 
LND 21 

77 
63 
58 
47 
58 
58 
58 
03 
47 
38 
45 
48 
63 
45 
73 
34 
33 
33 
78 
44 
59 
70 
42 
62 
47 
78 
42 
44 
32 
68 
41 
42 
65 
54 
61 
37 
58 
40 
44 
39 
57 
39 
39 
38 

3244 

3 
2 
1 
1 
2 
2 
2 
4 
1 
1 
1 
1 
2 
1 
3 
1 
1 
1 
3 
1 
2 
3 
1 
2 
2 
4 
1 
1 
1 
2 
1 
1 
2 
2 
2 
1 
1 
1 
1 
1 
2 
1 
1 
1 

46 n=46 

I /  External parasites observed. 
21 Range of lengths and collective weights are reported for total number (n) of fish collected 

25-April-97 Aquatics Associates 



BIG DRY CREEK 

BDC-1.0 Big Dry Creek at 112th Avenue 

S a m p l e  Date:  7 March 1997 

FISH POPULATION DATA S P R I N G  1997 

Station Length = 106 1 m 
Mean Width = 5 0 m 

Sampling Area = 0.0529 ha 

Length Welghr Length W e l g h t  
Length Welght  

S p e c i e s  (mm) ( 9 )  S p e c i e s  ( m m )  (9)  
Species ( m m )  (9) 

- 
62 . L G S  125 27 L N D l I  72 I 

20 LND L G S  121 

WHS 111 

WHS 94 
WHS 96 

WHS 125 
WHS 130 
WHS 86 
WHS 65 

CRC 70 
CRC 82 
CRC 70 
CRC 70 

' r '  

CRC 64 

J O D  67 
JOD 63 

J O D  66 
J O D  66 

J O D  55 

SAH 43 

YPE 104 

LND 70 
LND 60 
LND 52 

20 
10 
5 
20 
17 
8 
5 

4 
4 
4 
4 
3 

2 
2 
2 
3 
3 

1 

10 

4 
3 
3 

LND 
LND 
LND 
LND 
LND 2/ 
LND 3 

. LND 
LND 
LND 
LND 

LND 
LND 
LND 

LND I /  
LND 
LRD 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 

L'ND 21 

81 
71 
72 . 
80 
60 
52 
72 1449 total 
60 
70 
62 
70 
61 
58 
61 
73 - 

45 - 
62 
62 
61 
35 
65 
60 
53 
62 
65 
62 
58 
70 
67 
73 
70 
65 
52 
63 

LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 

LND 11 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND Y 

80 i 
65 18-49 total 
62 f 
57 ; 
60 I 

65 : 
61 : 
73 , ' '  

: .:55 ' 

!. : 72 ' ' 

,'... 66 
71 

,. r 

60 ; / .  

64 
62 
65 
73 
39 
43 
65 

96 
70 
55 1189 total 
75 ' 

80 I 

33 1 
35 1 
38 1 
40 1 
38 1 
39 1 

- 
- 

- 

36-41 83 n = a 3  

LND 

11 Weight P reported as a collectwe measurement. 

21 External parasites observed 
3 Range of lengths and collectwe weights are reported for total number (n) of fish collected 

25-April-97 Aquatics Associate: 

I 



BIG DRY CREEK FISH POPULATION DATA SPRING 1997 

BOC-1.5 Big Dry Creek at 120th Avenue 

Sample Date: 7 March 1997 Station Length = 106.7 rn 
Mean Width = 4.5 rn 

Sampling Area = 0.0476 ha 

Length Weight Length Weight 
SFecles (mm) (9) Species ( rnrn)  (9) 

FMW 
FMW 
FMW 
FMW 
FMW 
FMW I /  
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 

. FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
F M W  

CRC 
CRC 

SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 

GDF 

51 3 
56 4 
60 3 
41 1 

1 27 
54 I 

51 I 
60 i 

- 

6 4 i  
50 f 
47 1219 total 
62 
55 I 

45 ; 
63 
45 i 
40 i 
53 
58 
55 

117 
120 

54 
45 
42 
45 
35 
43 
39 

45 

- 
2 
3 
2 

20 
i a  

6 
3 
3 
3 
1 
2 
1 

2 

LND 
LND 
LND 
LND 
LND 
LND 
LND 
LN D 
LND 
LND 
LND 

. CND 
LND 
LND 

LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 

LIND 

\ 

74 5 
113 16 
99 16 
75 8 

103 16 
76 6 
ao 6 
69 4 
70 4 
90 6 
75 4 

83 4 
73 2 
75 2 
47 2 
78 6 
46 2 
71 2 
72 4 
85 6 
63 3 
56 2 
72 4 
70 3 
a4 6 
65 4 
71 4 
72 5 
35 1 
74 4 
74 5 
45 2 
65 3 
60 4 
70 6 
66 5 
65 4 

a9 . 6 

-.  I 

l /  Weight ts reported a s  a collective measurement. 

25-April-97 Aquatics Associates 



BIG DRY CREEK FISH POPULATION OATA SPRING 1997 

BDC-2.0 Big Dry Creek at 128th Avenue 

Sample Date: 4 March 1997 Station Length = 163.1 m 
Mean Width = 6.0 m 

Sampling Area = 0.0986 ha 

Length Weight Length Weight Length Weight 
Species 11 (mm) (9) Species (mm) (9) Species (mm) (9) 

WHS 
WHS 
WHS 
WHS 
WHS 

LGS 
LGS 
LGS 
LGS 

i , '  FMW 
FMW 
FMW 
FMW 
FMW 

LND 
LND 
LND 

JOD 
JOD 

280 330 
314 379 
280 280 
288 338 
205 122 

130 22 
80 7 
60 ': 3 
58 ' 3 

6 4 l  2 
52 2 
45 2 
34 1 
44 3 

77 3 
78 9 
38 2 

45 2 
40 1 

SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 

90 
37 
34 
35 
28 
46 
43 
43 
37 
40 
44 
37 
38 
35 
40 
38 
32 
37 
36 
45 
47 
42 

10 
2 
1 
1 
1 
3 
3 
2 
1 
3 .  
3 
3 
3 
2 
2 
3 
1 
2 
2 
5 
5 
4 

SNF 45 
SNF 35 
SNF 33 
SNF 37 
SNF 42 
SNF 56 
SNF 42 
SNF 40 
SNF ' 40 
SNF 38' 

SNF ' 37 
SNF 42 

SNF 38 
SNF 40 
SNF 30 
SNF 42 
SNF 34 
SNF 41 
SNF 30 
SNF 31 

SNF , 35 

SNF \30 

3 
2 
'1 
2 
3 
2 
3 
3 
1' . 
3' 

2'" 
1 

4 
1 
2 
2 
1 
4 
1 
3 
1 
1 

11 Eaemal parasites obsetved on all fish collected, except phnny darterr. 

25-April47 Aquatics Associates 



BIG DRY CREEK FISH POPULATION DATA SPRING 1997 

BDC3.0 Big Dry Creek at Interstate-25 

Sample Date: 4 March 1997 Station Length = 91.4 m 
Mean Width = 6.6 rn 

Sampling Area = 0.0601 ha 

Length Weight Length Weight Length Weight 
Species (mm) (9) Species (mm) (9) Species (mm) (9) 

LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 

FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 

LGS 

MSQ 
MSQ 

SAH 
SAH I f  
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 32 

52 
74 
80 
80 
68 
82 
85 

102 
65 
84 
85 
83 
47 

52 
48 
65 
57 
55 
60 
59 
42 
56 
44 
45 
54 
47 
45 
32 
42 
38 

125 

40 
22 

56 
30 
50 
47 
42 
30 
36 
40 

3 
5 
6 

10 
8 

12 
14 
3 
5 

10 
12 
2 

2 
2 
6 
3 
2 
3 
4 

- 
I 

I 

2 
2 
3 
6 
4 
4 

1 
3 
3 

25 

2 
1 

4 

, l l  g total 

I 

I 

SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 11 
SNF 
SNF- , . 

'. SNF . , ' , .  
. ,  SNF 

j +  SNF,. . 
SNF . . 

SNF * 

SNF 

SNF 11 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 

SNF 
SNF 11 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 

.( SNF. 

48 4 
43 4 
46 4 
38 2 
52 5 

1 45 
48 
44 j 

38 , 
34 I 
55 . i25g total , 

- 

44 ' j  

49 ; 
46 .! 
50 1 
53 : - 
54 - 
42 
60 
42 
48 
35 
48 i44g total 

50 
42 j 
60 
30 : 

49 ; 

- 

8 -. 72 
58 
60 
36 
34 1169 total 
44 ' 

33 
24 - 

SNF 11 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 

SNF I t  
SNF 
S N F  
SNF 

SNF I t  
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 

SNF I /  
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 

~ - 
46 
40 ' 

40 
47 
48 ,219 total 
38 
50 
38 
37 
31 

44 
48 139 total 
53 
44 

40 
42 
51 
52 
58 
46 289 total 
55 
46 
43 
31 
35 

47 
52 
42 
47 
38 
38 :23g total 
46 
35 
37 
42 
64 

40 I 

- 

- 
- 

-- 
- 

- 

- 
11 Weight is reported as a collective measurement. 

Aquatics Associates 25-April-97 



BIG DRY CREEK FISH POPULATION DATA SPRlrJC; 1997 

6DCS.O Big Dry Creek at Weld County Rd. 4 

Sample Date: 6 March 1997 Station Length = 66.1 m 
Mean Width = 7.0 m 

Sampling Area = 0.0460 ha 

Length Weight Length Weight Length Weight 
Species (mm) (9) Species (mm) (9) Species (mm) (9) 

SAH 1/ 57 7 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 

' SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 

5 4 1  
49 

64 i 
60 

35 j 

73 i 
44 i 
62 I 
60 ; 

: j ,  
59' I 
58 j 
75 
67 I 

58 
54 ; 

38 1 
57 j 
62 1 
63 j 

60 150s total 
70 ; 

58 

64 
64 ! 
57 ; 
60 
38 
56 
55 ! 
63 i 

74 ! 

64 5' I 
59 i 
61 i 

58 I 

59 ' 
64 i 
58 i 

57 

53 : 
. .  

SAH 11 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 2/ 

FMW 11 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
F M W  
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
F MW 
FMW 2 

57 --! 
50 j 
60 I 
65 
40 12Ogtotal 

63 1 

61 i 

I 
54 ; 

62 
56 1 42 i 
27 I 

35 I 
4149 189 n=189 

- 
48 ! 
55 ; 
35 # 

40 1 
41 
40 1 
57 
39 
32 
46 
46 
51 
47 
37 
53 
43 
52 
77 
32 
69 
66 
54 

40-51 

309 total 

571 ;=571 

FMW I /  
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW ' 

FMW 
FMW 
FMW 
F W  
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
F W  
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 

FMW 11 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 

42 
42 
45 
34 
44 

.. . 

r .  

' '  40 
51 
32 1409 total 
36 I 
60 i 
44 44 I . 
42 i 

57 j 

60 1 
48 I 
56 1 
56 : 

69 
68 I 

43 I ' 

- 
52 7 
47 i 

42 
36 f 
541 

25-Apri 1-97 Aquatics Associates 



BIG DRY C R E E K  FISH P O P U L A T I O N  DATA S P R I N G  1997 

BDC5.O (Continued) 

Length Weight Length Weight 
Species (mm) (9) Species (mrn) (9) 

S N F  
S N F  11 
S N F  
S N F  
S N F  
S N F  
S N F  
S N F  
S N F  
S N F  
S N F  
S N F  
S N F  
S N F  
S N F  
S N F  
S N F  
S N F  
S N F  ' 

S N F  
S N F  
S N F  
S N F  

S N F  11 
S N F  
S N F  
S N F  
S N F  
S N F  
SNF 
S N F  
S N F  
SNF 
S N F  
SNF 
S N F  
S N F  

125 40 

47 

I 45 
48 

I -  , 

45 

49 
63 

37 
54 ; 

51 J 

45 -l 

53 

57 I 

49 1 
46 

48 1 
38 
58 I 
37 1 
35 
47 I 

S N F  
S N F  
SNF 
S N F  
SNf 
S N F  
S N F  
S N F  
S N F  
S N F  , 
S N F  
S N F  
S N F  
S N F  
S N F ,  
S N F  
S N F  
S N F  , 
S N F  
S N F  
S N F  
S N F  
S N F  
S N F  2/ 

L N D  11 
LN D 
L N D  
L N D  
LND 
LND 
L N D  
L N D  
L N D  
L N D  
LND 

37 
29 

45 ' 

31 
38 1529 total 

58 
36 
35 
34 
50 
31 
41 
39 I 

30 
41 

44 
38 
39 
42 
45 

42 . 

45 ' 

1 42 

3042 26 n=26 
- 

56 
57 
51 
54 
62 
57 '169 total 
60 
59 
51 
35 ' 

49 
I 

I /  Weight IS reported as a collective measurement 
21 Range of lengths and collective weights are reported for total number (n) of fish collected 

25-April-97 Aquatics Associates 
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BIG DRY CREEK FISH POPULATION DATA SPRING 1997 

WHS 11 240 100 S A H a  58 7 FMW 45 
WHS I /  379 750 SAH 58 I FMW 60 

FMW 56 WHS I /  315 450 
WHS I /  261 290 ' SAH 

SAH 58 I 

BDC4.O Big Dry Creek at Wattenberg, Weld County Rd. 23 

Sample Dates, 5 8 6 March 1997 Sampling Area = 0.0439 ha Station Length = 85.3 m 
Mean Width = 5.1 rn 

LND 
LND 

. LND 
* LND 

LND 
LND , 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 

I '  

SNF 
SNF 
SNF 
SNF 
SNF 

BST 

11 Windy conditions may have affected weights. 
2/ Weight is reported as a collectiie measurement. 

25-April-97 Aquatics Associates 



BIG DRY CREEK 

RELATIVE ABUNDANCE 

FISH POPULATION DATA FALL 1997 

0.5 1 .o 1.58 2.0 3.0 5.0 6.0 

Longnose Dace 73.5 63.2 45.8 8.1 38.7 0.0 25.0 
Creek Chub 15.6 13.0 0.5 1 a 
Johnny Darter 2.3 1.9 
Longnose Sucker 4.1 7.3 2.6 0.04 1.2 
White Sucker 3.8 8.9 2.1 1.0 17.5 1 . I  7.1 
Green Sunfish 1.6 7.5 18.6 24.8 3.2 16.7 
FaMeadMiMow a. 7 3.3 36.9 53.8 11.0 47.3 35.9 
sand Shiner 0.4 2.1 43.8 9.5 
Mosquilof& 4.9 16.2 4.1 3.1 2.4 
Bluegill 1.4 1 .o 0.3 
Largetnoum Bass 0.3 0.2 0.2 0.2 
Brodc Sticldeback 
Pumwmeed . 1  .- 

Y e h v  Bullhead' 0.1 

0.04 1.2 
0.1 _. < J  ., . -  . .. ' 

I .  

~~ ~ ~ 

. .  . . . .  
, .  . . .  

. .  . . .  . \ . .  
I . .  . 

. -  . .  ,. . .  
, '* ,...,; .,;. . .  TOTAL COLLECTED 

0.5 1 .o 1.56 2.0 3.0 5.0 6.0 

Locrgnose Dace 882 442 ,196 17 190 n 21 
Creek Chub 187 91 2 2 
Jdvvly Darter 28 13 
Longrwrse Sucker 49 51 13 1 1 
White Sucker 46 62 9 2 86 33 6 
Green Sunf& 1 1  32 33 122 87 14 
Fathead Minnow ' 8 23 158 113 54 1296 31 
Sand Shiner 3 9 1200 8 
Mmquitofisil - .  21 . 3 4  20 86 2 
BlUeglll 3 5 9 
Largwnouth Bass 2 1 1 4 

Brook Stickleback 1 1 

Pumplameed 2 
Yellow Bullhead 1 

Totals 1Mo 699 428 210 491 2 m  84 

14Jan-98 Aquatics Associates 



BIG DRY CREEK FISH POPULATION DATA FALL 1997 

I 

I 
Longnose Dace 

i 
! E  

1 5 0  
I 
i 2 5  

I O  

I 

i 

I 

0.5 1 .o 1.50 2.0 3.0 5.0 6.0 
I 
t 

Creek Chub 

0.5 10 1 50 20 30 50 60 

_ .  - .  . 

i I Johnny Darter 
i 
I 1 0 0 1  

E J  
I 
I 0 '  I 

05 10 1 50 2 0  30 50 6 0  

Longnose Sucker 

i I 
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BIG DRY CREEK FISH POPULATION DATA FALL 1997 

I 
I 7 

I White Sucker 
I 

I 
I 

0.5 1 .o 1 .5B 2.0 3.0 5.0 6.0 I 
I 

I 
I 
I 
i 
i 100 

I - 

Green Sunfish I i 

I 75 

I 
60 j 10 1.50 2 0  30 50 05 

- --_- 

1.50 2.0 3.0 5.0 6.0 0.5 1 .o 

7 
Sand Shiner i 

--_ 
i 
! I I l a !  

i 2 
0.5 1 .o 1.58 2.0 3.0 5.0 6.0 I 

i 
i 2  

i 
I ' .  

1 
i 

I I 
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BIG DRY CREEK FISH POPULATION DATA FALL 1997 

Mosquitofish 

’: 3-- 
25 

0 t 1 .  r 

05 1 .o 1 5 8  2.0 30 50 60 

Total Fish Caught Per Station 

- 5  

2500 

Moo 

1503 

1030 

500 

0 
0.5 1 .o 1.58 2.0 3.0 5.0 60 
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BIG DRY CREEK 

Longnosedace 
Rhinlchthys cataraclae 

While sucker 
Catostomus commemonl 

Longnose sucker 
Catostomus catostomus 

Johnny darter 
Elheostoma nigrum 

Creek chub 
Semohlus atromaculatus 

FISH POPULATtON DATA FALL 1997 
SUMMARY 

Green sunfish 
Lepomis cyanellus 

Sand shiner 
Notropis stramineus 

Fathead minnow 
Pimephales promelas 

Yellow bullhead 
Ameiunis natalis 

Brook stickleback 
Culaea inconstans 

Mosquitofish 
Gambusia afrlnis 

Largemouth bass 
Microptenis salmoides 

Bluegill 
L epomis macrochinis 

Pumpkinseed 
Lepomis gibbosus 

BDC-0.5 
(Church Ranch. Old Wadsworth Blvd.) 

Mean Mean 
Percent Length-(mm) Weight (9) 

n Composition (mln-rnax) (mln-max) 

882 73.5 52 2 
(27-1 22) (<1-8) 

(34258) (l-193) 

(85-223) ( 5 1  15) 

46 3.8 115 24 

49 4.1 138 28 

28 2.3 61 2 
(28-71) (<1-4) 

187 15.6 62 6 
(30.171) (4-48) 

8 07 62 2 
(51 -67) ( 1-31 

n 

442 

62 

51 

13 

91 

1 1  

3 

n 

1 

2 

_ _  

BDC-1.0 
(1 1 2th Avenue) 

Mean Mean 
Percent Lenglh (mm) Welghl (g) 
imposition (mln-max) (mln-max) 

63.2 

8.9 

7 3  

1.9 

13.0 

1.6 

0.4 

3.3 

01 

0.3 

76 
(341W 

171 
(72-299) 

168 
(1 26227) 

66 
(57-77) 

62 
(35187) 

55 
(4088) 

73 
(6977) 

60 

213 

81 
(7091) 

_ _  

4 
(4-10) 

72 
(4285) 

52 
(21-1 10) 

3 
(2-4) 

17 
(1 -a) 

(1-12) 

3 
(2-4) 

3 
(1 -5) 

' 4  

140 

8 

(411) 

~~ ~ 

14-Jan-98 Aquatics Associates 

n 

196 

9 

_ _  
_ _  

2 

32 

9 

1 5 5  

.. 

21 

1 

-. 

BDC-1.5B 
( 1  2Gth Avenue) 

Mean Mean 
Percent Lenglh (mm) Weight (9) 
impositlon (min-rnax) (rnin-max) 

45.8 

2.1 

_ _  

_ _  

0.5 

7.5 

2.1 

36.9 

4.9 

0.2 

.. 

79 
(48-118) 

(68-240) 
165 

.. 

-- 

180 
(176183) 

50 
(=91) 

80 
( 7 1 -89) 

47 
(31 -75) 

33 
(22-49) 

111 

.. 

5 
(1 -20) 

(3-133i 
66 

-- 

-- 

61 
(5685) 

3 
(0.51 2) 

(2-6) 

1 
(0.25-5) 

4 

.. 

0.4 

(0.1 -1) 

20 

-_  

.- 



BIG DRY CREEK 

Longnose dace 
Rhinichthys calerectae 

White sucker 
Cetostomus commersoni 

Longnose sucker 
Celosfomus cetostomus 

Johnny darter 
Etheostome nlgrum 

Creek chub 
Sernotilus elromeculafus 

Green sunflsh 
Lepomis cyanellus 

Sand shiner 
Notropls stremineus 

Fathead minnow 
Pimepheles promelas 

Yellow bullhead 
Ameiunrs natalis 

Brook stickleback 
Culaea inconstans 

Mosqultoflsh 
Gambusle ah7nls 

Largemouth bass 
Microptarus salmoldes 

Bluegill 
Lepomis macrochims 

Pumpkinseed 
Lepomis gibbosus 

FISH POPULATION DATA FALL 1997 
SUMMARY 

SDecles 

' BDC-2.0 
(1 28th Avenue) 

Mean Mean 
Percenl Length (mm) Welghl (g) 

n Composition (mln-max) (mln-max) 

8.1 

1 .o 

_ _  

-_  

1 .o 

18.6 

53.8 

.. 

_. 

16.2 

_ _  

1.4 

3 
(0 2 5 1  1) 

5 
(36) 

_ _  

._ 

1 
NIA 

3 
(0.25 16) 

_. 

1 
(0 253) 

0.3 
(0 1-1) 

2 
(0 5-21 

BDC3.0 
(Inlerslate-25) . 

Mean Mean 
Percenl Length (mm) Welghl (e) 

n ComDosltlon fmln-maw) (mln-max) 

190 

86 

13 

-. 

122 

54 

._ 

20 

1 

5 

33.7 

17.5 

2 6  

_ _  

24.8 

1 1  0 

_. 

4.1 

02 

1 0  

67 
(34 120) 

80 
(53224) 

152 
(87-250) 

-- 

.- 

54 
(27-1 09) 

_ _  

53 
(2674) 

.- 

._ 

28 
(22-4T) 

102 

51 

(44-57) 

7 
(1.19) 

10 
(2-150) 

53 
(7-1 85) 

_ _  
__ 

4 
(1 -24) 

-_ 

2 

(1-4) 

0 4  
(0 291) 

16 

2 
(1-3) 

14-Jan-98 Aqua t ic s As soc I a 1 e s 
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BIG DRY CREEK 

SDecies 

Longnose dace 
Rhinlchthys ceteractee 

White sucker 
Catosfomus commersoni 

Longnose sucker 
Catostomus cetostomus 

Johnny darter 
Elheostoma nigrum 

Creek chub 
Semotilus atromacula fus 

Green sunfish 
Lepomis cyanellus 

Sand shlner 
Nolropis sfremineus 

Fathead mlnnow 
Pimephales promelas 

Yellow bullhead 
Arneiurus natalis 

Brook stickleback 
Culaea inconstans 

Mosquitofish 
Garnbusla artSnls 

Largemouth bass 
Microplerus salmoides 

Bluegill 
Lepornis macrochitus 

Pumpkinseed 
Lepomis gibbosos 

14-Jan-98 

BDCS.0 
(Weld County Rd. 4) 

Mean Mean 
Percent Length (mm) Welghl (g) 

n Compositlon (min-max) (min-max) 

23 

x) 

1 

_. 

87 

12m 

1296 

1 

86 

4 

9 

2 

0.8 

1.1 

c 0,i 

3.2 

430 

47.3 

c 0.1 

3.1 

0.1 

0.3 

01 

67 
( m 9 )  

108 
(65152) 

121 

51 

( S W  
E3 

(32-80) 

61 
(3780)  

61 

38 
(2454)  

85 
(64-1 13) 

43 

(43%) 

71.5 

3 
(1 -7) 

14 
(2-27-l 

22 

3 
(1-16) 

2 
(0 .254)  

2 
(1-4) 

.. 

1 

1 
(0 .252)  

10 
(422)  

2 
(1-3) 

6.5 

(68.75) (67) 

BDC-8.O 
(Wattenberg, Weld County Rd. 23) 

Mean Mean 
Percent Length (mm) Welght (9) 

n Compositlon (rnlnmax) ' (mln-max) 

21 

6 

1 

14 

8 

31 

1 

2 

25.0 

7.1 

1.2 

16.7 

95 

36.9 

1.2 

2.4 

.- 

86 
(61-117) 

291 
(87-422) 

215 

49 

52 

(3470) 

S9 
(31 -w 

M 

24 
(2325)  

._ 

.?... _. 

6 
(2-13) 

333 
(78301,  

lCt3 

I 

, 2  
(0-5-10) ' 

2 
(0 253) 

2 
(0 25-6) 

2 

03 
NIA 

_. 

. .. - 

Aquatics Associates ". 

FISH POPULATION DATA FALL 1997 
SUMMARY 
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BIG DRY CREEK FISH POPUlATlON nAT9 FAU. 1,997 

BDC-O.5 Big Dry Creek at Church Ranch, Old Wadsworth Blvd. 

Sample Date: 15 October 1997 Station Length = 82.3 m 
Mean Width = 5 5 m 

Sampling Area = 0.0453 ha 

Length Weight Length Weight Length Weight 
s p e c i s  (mml (9) SPSles (mm) (9) SP=les (mm) (53) 

LGS 199 77 C R C l I  160 38 CRC 34 <1 
LGS 127 19 CRC 142 24 CRC 44 1 
LGS 162 45 CRC 163 45 CRC 98 6 
LGS 200 76 CRC 168 43 CRC 44 1 
LGS 149 28 CRC 154 32 CRC 46 1 
LGS 113 12 CRC 110 13 CRC 42 1 
LGS 114 8 CRC 129 20 CRC 46 1 
LGS 166 41 CRC 171 48 CRC 37 <1 

LGS 169 47 CRC 152 32 CRC ” 42 1 

LGS 143 28 CRC 153 32 CRC 64 3 
LGS 101 8 CRC 145 29 C R C 2  35-55 24 n=28 
LGS 147 31 CRC 142 48 C R C 2  35-55 18 n=25 

15 n=30 LGS 157 38 CRC 166 40 C R C 2  3045 
LGS 130 15 CRC 134 25 CRC 160 45 
LGS 150 30 CRC 123 1 7  CRC 154 35 
LGS 114 13 CRC 130 20 CRC 102 9 
LGS 144 24 CRC 110 12 CRC 125 20 
LGS 142 26 CRC 75 4 CRC 117 11 
LGS 104 10 CRC 145 31 CRC 104 10 
LGS 199 58 CRC 110 12 CRC 103 10 
LGS 100 8 CRC 94 8 CRC 116 14 
LGS 135 21 CRC 123 20 CRC 109 10 
LGS 168 47 CRC 113 13 CRC 108 11 
LGS 144 25 CRC 116 15 CRCD 37-52 28 n=33 
LGS 170 44 CRC 102 11 
LGS 105 11 CRC 100 9 LND 94 7 
LGS 110 12 CRC 118 16 LND 77 4 

8 LND 83 4 
I LND 82 5 

LGS 123 15 CRC 95 
LGS 1 i 2  13 CRC 92 
LGS 101 10 CRC 82 4 LND 80 4 
LGS 99 10 CRC 100 9 LND 85 5 
LGS 120 15 CRC 49 1 LND 81 5 
LGS 85 5 CRC 44 1 LND 92 6 
LGS 121 16 CRC 45 1 LND 84 5 
LGS 100 8 CRC 37 1 LND 83 5 
LGS 107 10 CRC 37 1 LND 85 5 
LGS 96 T CRC 4 1  1 LND 77 4 
LGS 123 16 CRC 4 1  1 LND 84 6 
LGS 94 7 CRC 42 i LND 75 4 
LGS 223 115 CRC 44 1 LND 77 3 
LGS 165 45 CRC 41 1 LND 77 4 
LGS 165 45 CRC 39 1 LND 40 1 
LGS 151 35 CRC 45 1 LND 33 C l  

LGS 136 30 CRC 50 1 LND 46 1 
LGS 167 41 CRC 43 1 LND 35 1 
LGS 147 28 CRC 33 <1 LND 31 1 
LGS 114 13 CRC 48 1 LND 44 1 

LGS 184 67 CRC 162 46 CRC I 37 <1 

LGS 145 29 CRC 142 1 26 CRC , . 44 1 

- 
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BIG DRY CREEK FISH POPUlATlON DATA FALL 1997 

BDC4.5  (Continued) 

Length Weight Length Weight Length Weight 
Species (mm) (9) Species (mm) (9) Species (mm) (9) 

LND 
LND 

1 LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LN D 
LND 
LND 
LN D 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LN D 
LND 
LND 
LND 
LND 
LND 
LND 2l 
LND 2l 
LND 2l 
LND 2l 
LND 2J 
LND 2l 
LND 2/ 
LND 21 
LND 2l 

32 
42 
30 
37 
30 
35 
27 
27 
30 
31 
53 
36 
41 

I59 
42 
41 

. 45 
‘ 65 
44 
37 
46 
45 
72 
78 
70 
98 
80 
86 
74 
77 
69 
82 
70 
72 
73 
73 
75 
71 

70-79 
64-122 
64-50 
35-55 
63-85 
60-85 
3047 
33-45 
3045 

<l 
1 
<1 
1 

<1 
<1 
<1 
<l 
<1 
<1 
2 
<I  
1 
2 
1 
1 
1 
3 
1 
1 
1 
1 
3 
4 
3 
8 
5 
6 
4 
4 
3 
5 
3 
3 
4 
4 
4 
3 

120 n=41 
60 n = 8  
25 n=41 
50 n=75 
78 n=25 
60 n=20 
17 n=32 
52 n=87 

7 n=12 

LND 2J 
LND 2l 
LND 2l 
LND 2 
LND 2J 
LND 2l 

WHS 31 
WHS 
WHS 
WHS 

’ WHS 
WHS 
WHS * 

WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 

. .  

30-50 
60-90 

73-105 
60-80 

30-48 

-182 
114 
122 
101 
100. 
222 
233 
20 1 
183 
131 
114 
118 
176 
88 

113 
117 
112 
113 
99 
93 

1 04 
110 
92 
97 

103 
86 
47 
85 
44 
77 
44 
55 
39 

258 
138 
95 

190 
89 

105 
106 

30-50 

10 n=16 
160 n=59 
80 n=ll  

280 n=95 
125 n=175 
84 n=125 

55 
14 
17 
9 
8 

110 
130 
80 
46 
20 
13 
15 
44 

6 
13 
15 
13 
13 
8 
8 

10 
12 
8 
9 

10 
5 
1 
6 
1 
4 
1 
2 

190 
23 
10 
70 

7 
11 
10 

I 

WHS 
WHS 
WHS 
WHS 
WHS 
WHS 

JOD 
JOD 
JOD 
JOD 
JOD 
JOD 
JGC) 
JOD 
JOD 
JOD 
JOD 
JOD 
JOD 
JOD 
JOD 
JOD 
JOD 
JOD 
JOD 
JOD 
JOD 
JOD 
JOD 
JOD 
JOD 
JOD 
JOD 
JOD 

FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
F MW 
FMW 

45 
101 
96 

108 
102 
122 

59 
66 
67 
66 
52 

66 
70 
68 
60 i: 
64 
67 
59 
67 
44 
59 
71 
65 
28 
67 
64 
60 
70 
62 
58 
53 
57 
62 

65 
67 
57 
66 
64 
51 
64 
60 

57 ’ 

1 
9 
7 

11 
9 

16 

2 
3 
3 
2 
1 

2 
3 
3 
3 
2 

3 
2 
3 
1 
2 
3 
2 
< 1  
3 
2 
2 
4 
3 
3 
1 
1 
3 

3 
3 
2 
2 
3 
1 

3 
2 

_ _  

d 

I /  Numerous creek chubs (43370%) had red spots. 
2/ Range of lengths and collective weights are reported for total number (n) of fish collected. 
3 Numemus white suckers (rxrso%) had parasites and lesions. 
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BIG DRY CREEK FISH POPULATION DATA FALL 1997 

BDC-1.0 

Sample Date: 15 October 1997 Station Length = 121.9 m Sampling Area = 0.0780 ha 

Big Dry Creek at 112th Avenue 

Mean Width = 6.4 m 

Length Weight Length Weight Length Weight 
Species (mm) (9) Species (mm) (9) Species (mm) (9) 

LGS 
LGS 
LGS 
LGS 
LGS 
LGS 
LGS 
LGS 
LGS 

.LGS 
LGS 

, ' LGS 
LGS 
LGS 
LGS 
LGS 
LGS 
LGS 
LGS 
LGS 
LGS 
LGS 
LGS 
LGS 
LGS 
LGS 
LGS 
LGS 
LGS 
LGS 
LGS 
LGS 
LGS 
LGS 
LGS 
LGS 
LGS 
LGS 
LGS 
LGS 
LGS 
LGS 
LGS 
LGS 
LGS 
LGS 
LGS 
LGS 
LGS 

227 
167 
175 
183 
207 
200 
160 
177 
170 
176 
205 
167 
187 
182 
181 
134 
176 
146 
154 

194 

173 
162 
156 
160 
144 
176 
21 3 
204 
183 
144 
7 56 
132 
134 
130 
141 
156 
179 
188 
220 
147 
150 
172 
144 
126 
166 
152 
141 

1 88 

1 85 

110 
50 
57 
59 
94 
76 
42 
60 
5T 
57 
88 
52 
62 
63 
59 
27 
59 
32 
35 
70 
70 
61 
55 
39 
48 
42 
30 
61 

110 
84 
5 3  
27 
41 
33 
28 
23 
27 
39 
62 
61 

100 
32 
35 
48 
33 
21 
49 
34 
27 

LGS 
LGS 

CRC 11 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 

142 
136 

187 
171 
175 
129 
119 
145 

127 
115 
112 
f 19 
,100 
105 

120 
160 
155 
160 
132 
135 
138 
1 34 
99 

164 
149 
149 
138 
133 
117 
117 
106 
129 
100 
106 
180 
125 
115 
98 

111 
122 
159 
110 
109 
113 
127 
117 

111 

98 

30 
25 

63 
51 
55 
22 
19 
33 
14 
22 
16 
12 
18 
9 

12 
9 

20 
41 
33 
39 
24 
25 
26 
22 

9 
41 
33 
31 
27 
23 
15 
15 
12 
20 
11 
12 
56 
19 
15 
10 
14 
17 
42 
14 
11 
13 
17 
15 

CRC 
CRC' 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 
CRC 

. 54 
4 i  

56 
4 9  

74 
50 
76 
68 
67 
52 
72 
51 
49 
62 
44 

172 
163 
161 
123 
104 
125 
131 
113 
133 
121 
136 
92 

140 
100 
95 
71 
53 
73 
65 
35 

CRC 106 
CRC 97 
CRC 112 
CRC 105 
CRC 84 
CRC 112 
CRC 115 
CRC 86 
CRC ' -. 88 
CRC , ' $  - L 83 

12 
9 

13 
11 

14 
14 

6 

5 -  

a - 
I 

2 
1 

4 

? 

5 
3 
3 
2 
4 

1 

1 

3 
1 

48 
40 
46 
19 
13 
19 
24 
14 
24 
20 
25 

8 
26 
10 
8 
4 
1 
4 
3 
1 
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-- 

BIG DRY CREEK 

BDC-1 .O (Continued) 

Length Weight 
SPecles (mm) (9) 

LNDV 78 3 
LND 89 6 
LND 78 5 
LND 91 7 
LND 80 6 
LND 85 8 
LND 98 8 
LND 81 6 
LND 88 7 
LND 85 5 
LND 48 1 
LND 48 1 

LND 83 .. 4 
LND 90 
LND 61 2 
LND 85 5 
LND 76 4 

LND 93 
LND 82 5 
LND 44 1 

LND 50 
LND 61 2 
LND 89 5 
LND 63 2 
LND 91 7 
LND 93 8 
LND 69 3 
LND 69 2 
LND 86 6 
LND 67 3 
LND 80 5 
LND 85 6 
LND 82 5 
LND 82 5 
LND 78 5 
LND 68 4 
LND 82 5 
LND 92 7 
LND 80 5 
LND 65 3 
LND 82 6 
LND 78 5 
LND 66 4 
LND 84 5 
LND 66 3 

LND , 90 , 8 

- 
I 

- 
I 

Species 

LNO 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND , 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LNO 
LNO 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LNO 
LND 
LND 2/ 
LND 2J 
LND 2 
LND 2/ 
LND 2J 
LND 21 

Length 
(mm 1 

70 
67 
80 
83 
62 
80 

- 82 
77 
73 
54 
75 

. 79 
68 
68 
74 
87 
87 
EL 

81 
67 
73 
n 
77 
69 
69 
70 
61 
84 

104 
95 
45 
50 

101 
45 
69 
68 
46 
48 
55 

3440 
48-63 
60-95 
62-90 
65-90 
65-95 

FISH POPULATION. DATA FALL 1997 

Weight 
(91 

4 
3 
6 
5 
2 
5 
5 
4 
3 
2 
4 
3 
2 
4 
4 
6 
6 
5 
5 

4 
3 
4 
3 
3 
3 
3 
5 

10 
9 
1 
3 

10 
1 
3 
3 
1 
1 
2 
2 n=5 

13 n=10 
85 n=22 

355 n=96 
460 n=105 
495 n=119 

2 I 

Species 
Weight 

(9 )  

WHS 31 
WHS 
WHS 
WHS 
WHS , 

WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 

WHS 
WHS 
WHS 

WHS . 

223 
277 
255 
275 
207 
195 
156 
167 
180 
119 
167 
178 
20 1 
21 1 
282 
260 
21 9 
275 
159 
170 
265 
190 
184 
123 
159 
115 
265 
295 
299 
24 1 
181 
189 
237 
192 
185 
165 
157 
119 
t 05 
115 
154 
168 
< 42 
133 
124 
113 

100 
215 
160 
190 
95 
81 
42 
45 
62 
16 
52 
55 
73 I. 

100 
245 . 
190 
110 
220 

45 
55 

210 
75 
67 
7:: 
41 
16 

190 
275 
285 
150 
65 
60 

130 
77 
60 
49 
41 
19 
11 
14 
37 
51 
31 
21 
19 
15 
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BIG DRY CREEK 

BDC-1.0 (Continued) 

Length Weight Length Weight 
Species (mm) (9) Species (mm) (9) 

WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 

. WHS 
i. i ;WHS 

< .:WHS 
. . i. WHS 

, .  
WHS 
WHS 

JOD 
JOD 
JOD 
JOD 
JOD 
JOD 
JOD 
JOD 
JOD 
JOD 
JOD 
JOD 
JOD 

SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 

. .  

117 
79 

127 
126 
118 
120 
135 
106 
72 

163 
117 
108 
135 
106 
73 
77 

72 
68 
65 
77 
64 
65 
60 
59 
69 
72 
62 
57 
71 

88 
58 
69 
64 
50 
47 
40 
52 
46 
52 
43 

17 
5 

22 
23 
16 
18 
20 
12 
4 

40 
16 
15 
26' 
14 
4 
5 

4 
4 
3 
4 
3 
3 
2 
2 
4. 
3 
2 
2 
4. 

12 
2 
6 
5 
3 
2 
1 
3 
3 
3 
1 

FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 

LMB 
LMB 

SAH 
SAH 
SAH 

YBH 

44 
71 
72 
72 
70 
80 
5 1  
53 
70 
46  

. 60 
:'. 49 

63 
I 56 

44 

,,, 60 
. 72 

68 
57 
52 
62 
58 
48 

91 
70 

77 
74 
69 

213 

. .  

2 
4 
4 
4 
4 
5 
1 
1 
4 
1 
3 
1 

2 
1 
2 
5 
4 
2 
2 
2 
3 
1 

11 
4 

4 
4 
2 

140 

' 3 :  

FISH POPCII.ATlON DATA FA1.I- 1997 

I /  Numerous creek chubs (-€UXX3%) and longnose dace (6%) had red spots 
2/ Range of lengths and collective weights are reported for total number (n) of fish collecled. 
3 Numerous white suckers (-SO95%) had parasites and lesions. 
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FISH POPULATION DATA FALL 1997 BIG DRY CREEK 

BDC-1.58 

Sample Date 17 October 1997 

Big Dry Creek at 120th Avenue 

Station Length = 76 2 m 
Mean Width = 4 6 m 

Sampling Area = 0 0351 ha 

Length Weight Length Weight Length Weight 
Species (mm) (9) SP=les (mm) (9) species (mm) (9) 

LND 11 
LND 
LND 

. LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND I 

LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 2l 
LND 2l 
LND 31 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 

105 
118 
115 
110 
108 
110 
110 
106 
109 
105 
103 
94 

101 
98 
95 
97 
94 
87 
98 
88 
93 
86 
92 
92 
86 
92 
96 
90 
91 
97 
97 
92 
96 

55-95 
70-85 

88 
104 
63 
78 

105 
118 
95 
87 
94 

98 

11 
18 
14 
16 
12 
12 
14 
13 
12 
10 
11 
7 
1 

10 
< 10 

9 
8 
8 
7 

10 
6 
8 
6 
7 
7 
7 
6 
8 
7 
7 
8 
9 
R 
9 

405 n=104 
15 n=5 
7 

12 
2 
5 

11 
20 

9 
7 
8 

LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 

,' .LND 
I LND 

LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 

84 
59 

106 
91 
81 
76 
62 
72 
91 
57 
88 
76 
87 
66 
94 
81 
64 
66 
78 
61 
56 
58 
87 
84 
54 
66 
78 
71 
60 
76 
75 
54 
80 
62 
62 
62 
52 
83 
60 
65 
48 
60 
55 
66 

6 
2 

12 
7 
5 
4 
2 
3 
7 
1 
5 
4 
6 
2 
8 
5 
3 
3 
4 
2 
2 
2 
6 
6 
2 
3 
4 
3 
2 
4 
3 
1 
4 
2 
3 
2 
1 
5 
2 
3 
1 
2 
1 
2 

FMW 41 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
F MVJ 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 2/ 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 

53 
38 
58 
38 
51 
42 
40 
70 
44 
51 
48 
40 
42 

. 42 ' 60 
64 
52 
52 
71 
51 
47 
41 
75 
43 
66 
43 
40 
67 
61 
62 
61 
59 
61 
64 
58 
65 

35-56 
50 
56 
40 
39 
50 
46 
50 
43 

1 
0 5  
2 

0 5  
1 
1 

0 5  
4 
1 
1 
1 

0 5  
0 5  
0 5  
2 
3 
1 
1 

'4 
1 
1 

0 5  
5 

0 5  
3 

0 5  
0 5  
4 
2 
2 
2 
2 
3 
3 
2 
3 

1 
2 

0 5  
0 5  

1 
1 
1 
1 

108 n=106 
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BIG DRY CREEK 

BDC-1.SB (Continued) 

Length Weight Length Weight 
Species (mm) (9) Species (mm) (9) 

FMW 
FMW 
FMW 
FMW 
FMW 
F M W  
FMW 
FMW 

SNF 51 
, .  SNF 

.I , ._ .; SNF 
. .. , : .  SNF 

',' SNF 31 
' . .SNF 

' SNF 
SNF 
SNF 
SNF 31 
SNF 
SNF 31 
SNF 31 
SNF 
SNF ' 

SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 31 
SNF 

33 
36 
36 
46 
33 
35 
31 
40 

91 
57 
46 
52 
83 
70. 
62 
57 
66 
62 
63 
49 
59 
51 
40 
36 
38 
39 
52 
39 
39 
37 
38 
38 
41 
40 
46 
50 
40 
42 
45 
46 

0.25 
0.5 
0.5 

0.25 
0.25 
0.25 

0.5 
0.25 

12 
3 
2 
3 

10 
5 
4 
3 
5 
4 
5 
2 
3 
2 
1 

0.5 
1 
1 
2 
1 
1 

0.5 
1 
1 
1 
1 
2 
2 
1 
1 
1 
2 

MSQ 
MSQ 
MSQ 
MSQ 
MSQ 
MSQ2/ 
MSQ 
MSQ 
MSQ 
MSQ 
MSQ 

SAH 
SAH 
SAH 
SAH 61 
SAH 
SAH 
SAH 
SAH 
SAH 

WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 

CRC 
CRC 

LM B 

49 
36 
27 
26 
42 

30 
25 
24 
22 
22 

26-35 

aa 
8 9  
8 8  
85 
72 
76 
71 
76 
71 

219 
199 
240 
161 
223 
209 
80 
89 
68 

183 
176 

111 

1 
0.5 
0.5 

0.25 
0.75 

0.25 
0.25 
0.25 
0.1 

0.25 

6 
6 

4.5 n = l l  

FISH POPULATION PATA FA1 I. 1997 

6 
5 

3 
2 
4 
3 

: 3  

115 
80 

133 
42 

115 
95 
5 
8 
3 

65 
56 

20 

11 25 (1 3%) longnose dace had red spots and 2 (1 %) had black spots. 
2f Range of lengths and collective weights are reported for total number (n) of fish collected 
3 Fungus was observed on the caudal andlor dorsal fin. 
4/ 12 (8%) fathead minnows had subcutaneous black spots. 
Y 18 (56%) green sunfish had black spots 
6/ Sand shiner with black spots. 
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BIG DRY CREEK FISH POPULATION DATA FALL 1997 

BDC-2.0 

Sample Date: 17 October 1997 

Big Dry Creek at 128th Avenue 

Station Length = 137.2 rn 
Mean Width = 5.8 m 

Sampling Area = 0.0796 ha 

Length Weight Length Weight Length Weight 
SPs le s  (mm) (9) Species (mrn) (9) Species (mrn) (9) 

FMW 11 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
f MW 
FMW 
FMW 
F MW 
FMW 
FMW 
FMW 
FMW 2J 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 

49 
56 
38 
56 
51 
57 
47 
46 
52 
36 

' 50 
' ' 52 

60 
50 

c 43 
45 
37 
45 
60 
60 
45 
51 
59 
60 
50 
44 

35-65 
68 
49 
48 
55 
59 
47 
60 
48 
47 
54 
53 
49 
51 
64 
39 
47 
45 

1 
2 

0 25 
2 
1 
2 

0 5  
1 
1 

0 5  
1 
1 
2 
1 

0 5  
0 5  

0 25 
0 5  

2 
2 

0 5  
1 
2 
2 
1 
1 

3 
1 

0 5  
1 
2 

0 5  
2 
1 
1 
1 
1 
1 
2 
3 

0 5  
1 

0 5  

65 n=60 

FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 

. SNF 31 
SNF 

SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 

S+N F 

43 
53 
62 
40 
54 
54 
46 
45 
55 
36 

86 
79 
76 
82 
72 
64 
48 
38 
43 
4 0  
37 
33 
42 
39 
35 
37 
37 
30 
33 
25 
40 
93 
82 
82 
90 
48 
40 
36 
46 
37 
44 
51 
39 

0.5 
1 
2 

0.5 
1 
1 

0.5 
0.5 

1 
0.5 

12 
9 
8 
6 
8 
4 
2 
1 
1 
1 

0.5 
0 5  

1 
1 

0.5 
0.5 
0.5 

0.25 
0.5 

0.25 

16 
11 
9 

14 
2 
1 

0.5 
1 
1 
1 
3 
1 

1 

SNF 
SNF 
SNF 

SNF 
SNF 

LND 41 
LND 

LND . 
LND 
LND ' 
LND , 

LND .' 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 

.SNF 

LND :.il 

35 0.5 
45 1 
44 1 
32 0.5 
38 1 
39 1 

105 11 
95 8 
84 5 
90 I 7  
54 1 ,  
,24 0 25 
26 025 
29 025 
28 025 
86 
92 8 
90 8 
37 0 5  
30 025 
34 0 5  
33 025 
27 025 

- 
I 



BIG D R Y  CREEK 

BDC-2.0 (Continued) 

MSQ 2 
MSQ 
MSQ 
MSQ 
MSO 
M SQ 
MSQ 
MSQ 
MSQ 
MSQ 
M SQ 
MSQ 
M S Q  
MSQ 
MSQ 

CRC 51 
CRC 51 

BGL 61 
BGL 
BGL 

VJ,-IS 
WHS 

22-28 
34 
31 
43 
43 
35 
35 
25 - 
25 
31 
28 
24 
22 
23 
22 

52 
48 

52 
46 
34 

80 
57 

5 n=20 
0.25 
0.25 

1 
0 5  
0.5 

FISH POPULATION DATA FALL 1997 

. -  . - -  
0.25 
0 25 
0 25 
0 25 
0 25 
0 25 
0 25 
01 
0 2  

1 
1 

2 
2 

0 5  

6 
3 

1 I 3 1  (27%) fathead minnows had subcutaneovs black spots and 9 (8%) had red spds 
21 Range of lengths and cdlective weights are reported for total number (n) of f6h mfoTleded 

3 12 (31 %) green sunkh had black spots 
4/ 7 (41 %) longnose dace had red spots 
Y Creek chub with red spots 
61 Bluegill with subcutaneous bbdc spots 

14-Jan-98 Aquatics Associates 



BIG DRY CREEK . .  FISH POPULATION DATA FALL 1997 

6DC3.0 
Sample Date: 16 October 1997 

Big Dry Credk at Interstate-25 

Station Length = 91.4 m 
Mean Width = 6.1 m 

Sampling Area = 0.0558 ha 

Length Weight Length Weight Length Weight 
Species (mm) (9) Species (mm) (9) Species (mm) (9) 

LND 
LN D 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
.LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LN D 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LN D 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 

102 
85 

102 
92 

105 
86 

100 
88 
83 

, 87 
, 97 

89. 
118 
80- 

100 
98 
96 
86 
93 

120 
101 
102 
85 
94 
99 
93 

101 
102 
93 
95 
65 
97 

105 
83 
86 
83 
93 
99 

106 
95 
94 
95 
95 
97 
85 
93 
66 

101 

LNDl I  116 17 
12 
7 

12 
9 

11 
7 
9 
9 
6 
8 

11 
8 

15 
5 

12 
12 
10 
, 6  
8 

18 
11 
12 
6 
8 

11 
10 
10 
12 
9 

10 
3 

10 
12 
6 
6 
5 
8 

10 
12 
9 
8 
9 
8 

11 
4 
9 
3 

11 

LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 

' LND 
LND' 
LND' 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 

94 
83 
95 
92 
91- 
68 
92 

115 
100 
102 
95 
97 
81. 

117 
65 
94 
93 
92 
94 
79 
98 
91 
78 
66 
92 
89 
91 
92 
64 
96 
85 

100 
84 
66 
92 
93 
97 
67 
71 

102 
97 
62 
97 
70 
62 
86 
78 
88 
62 

11 
6 

10 
9 
8 
4 
8 

19 
12 
11 
8 
8 
5 

14 
3 
9 

10 
8 
8 
5 

11 
8 
5 
3 
9 
7 
8 
8 
3 

11 
8 

10 
6 
3 
9 
9 

I O  
3 
4 

12 
10 
3 
9 
2 
2 
7 
5 
7 
3 

LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 1 

LND '. 

LND 
LND 
LND 
LND ' 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LN D 
LND 
LND 
LND 
LND 
LND 
LND 

98 
92 
72 
91 
82 
69 
87 
60 
87 
62 

67 
43 
45 
68 
57 
66 
62 
65 
63 
70 
66 
71 
79 
93 
73 

102 
82 
81 
46 
65 
98 

102 
84 
99 

103 
93 
60 
87 
89 
95 
99 
64 
82 
44 
73 

69 
34 

62. 

11 
10 
4 
8 
5 
3 
8 
2 

3 
3 
3 

. 1  
1 
2 
2 
3 
2 
3 
3 
3 
3 
4 
5 
7 
4 

10 
6 
5 
1 
3 
9 

11 
6 

10 
8 
8 
2 
7 
8 

10 
8 
2 
5 
1 
3 
2 
3 
1 

6 ,  
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BIG DRY CREEK FISH POPULATION DATA FALL 1997 

BDC3.0 (Continued) 

Length Weight Length Weight Length Weight 
Species (mm) (9) Species (mm) (9) Species (mm) (9) 

LND 66 
LND ' 56 
LND 47 
LND 68 
LND 63 
L N D Z  85-105 

WHS3I 224 
WHS 
WHS 

, WHS 
. WHS 

WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 

170 
187 
224 
121 
96 
81 
.80 

67 
66 
71 
92 
56 
57 
56 
89 
99 
101 
99 
85 
88 
T9 
91 
60 
75 
73 
66 
61 
72 
77 
63 
62 
72 
73 
76 
79 
66 
70 

a9 

2 
2 
1 
3 
2 

180 n=38 

128 
70 
80 
150 
22 
10 
7 
7 
9 
4 
3 
5 
10 
3 
2 
2 
8 
9 
13 
12 

5 
6 
8 
2 
4 
4 
3 
3 
5 
5 
3 
3 
3 
4 
4 
5 
3 
4 

-7 

WHS 64 
WHS 62 
WHS 72 
WHS 62 
WHS 65 
WHS 67 
WHS 80 
WHS 74 
WHS 66 
WHS 62 
WHS 68 
WHS 61 
WHS 62 
WHS 60 
WHS 185 
WHS 100 
WHS 73 
WHS 96 
WHS 104 
WHS 91 
WHS 66 
WHS 62 
WHS 61 
WHS 60 
WHS 58 

WHSZ 5569  
WHSZ 53-85 

SNF4/ 109 
SNF 39 
SNF 102 
SNF 41 
SNF 39 
SNF 52 
SNF 55 
SNF 40 
SNF 37 
SNF 75 
SNF 45 
SNF 100 
SNF 31 
SNF 45 
SNF 97 
SNF 59 
SNF 47 
SNF 92 

3 
3 
3 
3 
3 
4 
5 
4 
3 
2 
3 
2 

2 
69 
13 
4 

1 1 .  
14 
9. 
3 
3 
3 
2 
2 

., 

48 n=ll 
28 n=ll 

24 

20 
1 
1 
2 
3 
1 
1 
7 
2 
18 
1 
1 
16 
4 
1 

15 

SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 

50 
27 
46 
30 
92 
36 
66 
37 
52 
41 
90 

' 85 
85 
81 
77 
81 
71 
76 
78 
70 
71 
71 
66 
63 
55 
55 
52 
51 
52 
80 
47 
33 
47 
47 
52 
37 
107 
96 
76 
78 
81 -- 
/ I  

SNFZ 55-73 
SNF2 35-53 
SNFZ 28-53 

2 
1 
1 
1 

19 
1 
5 
1 
3 
2 
13 
9 
13 
10 
8 
9 
6 
8 
9 
6 

6 
5 
5 
2 

2 
2 
2 
9 
2 
1 
2 
2 
2 
1 

24 
18 
8 
7 
10 
7 
44 n=10 
35 n=23 
41 n=29 

- 
I 



BIG DRY CREEK . ... FISH POPlJLATlON ..DATA FALL 1997 I 

BDC3.0 (Continued) 

Length Weight Length Weight 
Species (rnm) (9) Species (mm) (n) 

FMW 51 
F MW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
F W  
FMW 
FMW 

, FMW 
FMW 

I FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 2l 

FMW. 

66 3 
46 1 
47 1 
58 2 
43 t 
44 1 
68 4 
50 1 
43 1 
54 2 
41 1 
43 1 

53 2 
60 2 
52 1 
50 1 
47 1 
48 1 
53 1 
42 1 
50 I 
64 3 
74 4 

54 2 
60 2 
53 1 
36 1 
44 1 
43 1 
54 2 
60 2 
48 1 
45 1 
43 1 
46 1 
68 3 
59 2 
73 4 
50 1 
42 1 

43-70 30 n=14 

MSQ 
MSQ 
MSQ 
MSQ 
MSQ 
MSQ 
-MSQ 
MSQ 
MSQ 
MSQ 
MSQ 
MSQ 
MSQ . 
MSQ,- 
MSQ 
MSQ 
MSQ 
MSQ 
MSQ 
MSQ 

LGS 
LGS 
LGS 
LGS 
LGS 
LGS 
LGS 
LGS 
LGS 
LGS 
LGS 
LGS 
LGS 

BGL 
BGL 
BGL 
BGL 
BGL 

LMB 

47 1 
26 0.25 
25 0.25 
26 0.25 
27 0.25 
22 0.25 
27 0.5 
32 0.5 
26 0.25 
28 0.5 
28 0.5 
25 0.25 
29 0.5 
27 0.25 
25 0.25 
29 0.5 
23 0.25 
27 0.25 
24 0.25 
28 0.25 

222 118 
224 130 
174 53 
134 31 
87 7 
90 8 

212 110 
114 18 
108 14 
105 15 
87 7 

250 185 
167 60 

55 3 
44 1 
57 3 
55 3 
45 2 

1 02 16 

. .  , 

I /  94 (50%) longnose dace had red spots. 
2/ Range of lengths and collective weights are reported for total number (n) of fish collected. 
Y 9 (10%) white suckers had red spots. 
4 35 (29%) green sunfish had black spots 
Y Black external parasite present on the bottom of the snout. 
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BIG DRY CREEK FISH POPULATION DATA FALL 1997 

BDCS.0 

Sample Date: 16 October 1997 

Big Dry Creek at Weld County Road 4 

Station Length = 68.6 m 
Mean Width = 4.0 m 

Sampling Area = 0.0274 ha 

Length Weight Length Weight Length Weight 
Species (mm) (9) Species (mm) (9) Species (mm) (9) 

SAH I I  
SAH 11 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 

SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
s AH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH I/  
SAH 11 
SAH 11 
SAH 
SAH 11 
SAH 11 
SAH 11 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 

, SAH 

55-75 
55-75 

56 
52 
53 
44 
41 
45 
42 
50 
41 
54 

' 4 4  
45 
39 
46 
42 
45 
44 
39 
42 
42 
45 
45 
44 
38 
48 
45 
46 
49 

55-75 
55-75 
40-55 

46 
55-70 
60-80 
60-7 5 

44 
44 
60 
42 
37 
67 
68 
70 
38 
67 
67 
58 

410 n=150 
412 n=161 

1 
1 
1 
0.5 
0.5 
0.5 

0.25 
1 

0.5 
1 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.25 
0.5 
0.5 
0.5 
0.5 
0.5 
0.25 
0.5 
0.5 
0.5 

1 
485 n=180 
237 n=91 
25 n=35 
0.5 

102 n=42 
350 n=145 
280 n=109 

1 
1 
3 
1 

0.5 
3 
3 
3 
0.5 
3 
2 
2 

SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 

67 
70 
62 
65 
72 
62 
74 
68 
69 . 
68 . 
66 . 
68 . ,  

70 . 
65 , ,  

72 
66 
46 
62 
62 
73 
60 
46 
66 
55 
57 
72 
71 
63 
66 
65 
71 
69 
73 
73 
67 
65 
66 
€3 
40 
65 
63 
72 
65 
67 
67 
67 
66 
65 
67 

3 
3 
2 
3 
3 
2 
3 
2 
2 
2 
3 
3 
3 
2 
3 
2 
1 
2 
3 
4 
3 
1 
2 
1 
1 
3 
3 
2 
3 
3 
4 
3 
3 
3 
2 
2 
2 
2 
1 
2 
2 
4 
2 
3 
3 
3 
2 
2 
3 

SAH 11 
SAH 

FMW 11 
FMW 11 
FMW 11 
FMW 11 
FMW 11 
FMW 11 
FMW 11 
FMW 11 
FMW 2 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 

40-73 
32 

50-80 
50-75 
50-75 
37-57 
50-80 
50-80 
45-52 

',. 67 
63 
62 
43 
60 
62 
65 
58 
52 
62 
56 
55 
53 
52 
57 
56 
52 
58 
59 
50 
61 
61 
50 
61 
65 
49 
65 
54 
63 
50 
65 
66 
47 
63 
59 
59 
58 
63 

5$75. 

475 n=196 
0.5 

490 n=179 
500 n=185 
386 n=151 
112 n=94 
470 n=165 
130 n=50 
15 n=15 
34 n=19 

3 
3 
3 
1 

4 
3 
2 
1 
3 
2 
1 
1 
1 
2 
2 
2 
2 
2 
1 
3 
2 
2 
3 
3 
1 
3 
2 
3 
1 
3 
3 
1 
2 
2 
2 
2 
2 

? 
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BIG DRY CREEK 

BDC5.0 (Continued) 

FISH POPULATION DATA FALL 1997 

Length Weight Length Weight Length Weight 
Species (rnrn) (9) Species (mm) (9) Species ( rnrn) (9) 

FMW 44 1 SNF 44 1 LND 89 5 
FMW 56 1 SNF 44 1 LND 63 2 
FMW 70 4 SNF 49 2 LND 62 2 
FMWlI 45-78 280 n=128 SNF 50 2 LND 67 3 
FMW 11 50-65 135.0 n=64 S N F  41 1 LN 0 a4 5 
FMWlI 47-62 170 n=84 SNF 44 1 LND 68 3 
FMWII 45-74 -235 n=103 SNF 42 1 
F M W I I  45-65 34 n=16 SNF 44 1 
FMW 45 1 
FMW 47 1 SNF 51 2 MSQ 42 

. .  

SNF 44 1 M S Q I I  25-52 38 n=50 
1 

. ,  
4 

. SNF 40 1 MSQ 37 0.5 . - SNF 51 2 MSQ : .38 ' .  . -0.5 
SNF 71 5 MSQ :: .38 , 0.5 

. I  

; . .' 
SNF3/ . 82 9 
SNF ' .  . 99 16 

.' SNF -96 14 
I.( . 

SNF 43 1 MSQ ,48 - '  1 '  . .  

' SNF ' ' 88 11 SNF 43 1 MSQ 54 2 
SNF ' 81 9 SNF 45 2 MSQ 33 0: 5 

: SNF 73 6 SNF 48 2 MSQ 38 0.5 
SNF 72 6 SNF 51 2 MSQ 28 0.25 
SNF 62 5 SNF 44. 1 MSQ 40 0.5 
SNF 63 4 SNF 45 1 MSQ 42 0.5 
SNF 73 6 SNF 37 1 MSQ 38 0.5 
SNF 65 4 SNF 37 1 MSQ 29 0.25 
SNF 64 3 SNF 39 1 MSQ 40 0.5 
SNF 56 3 SNF 51 2 MSQ 38 0.5 
SNF 60 3 SNF 35 1 MSQ 31 025 
SNF 56 3 SNF 41 1 MSQ 40 0.5 
SNF 57 3 SNF 44 1 MSQ 42 1 
SNF 50 2 SNF 40 1 MSQ 38 0.5 

MSQ 32 0.25 
LND4/ 80 5 MSQ 24 0.25 

SNF 52 2 
SNF 49 2 
SNF1/ 35-54 35 n=21 LND 62 2 MSQ 31 0.25 
SNFI I  39-49 5 n=5 LND a7 7 MSQ 40 0.5 
SNF 44 1 LND 51 1 MSQ 33 0.25 
SNF 48 2 LND 67 3 MSQ 36 0.25 
SNF 47 2 LND 65 2 MSQ 29 0.25 
SNF 57 3 LND 67 3 MSQ 35 0.25 
SNF 80 a LND 50 1 MSQ 30 0.25 
SNF 50 2 LND 79 5 MSQ 44 1 
SNF 60 3 LND 57 1 MSQ 41 0.5 
SNF 41 1 LN D 67 3 MSQ 40 0.5 
SNF 38 ? LND 65 2 M S Q  36 0.5 
SNF 52 2 LN D 63 2 MSQ 42 1 
S N F  38 1 LND 67 2 MSQ 43 0.5 
SNF 43 I LND 62 1 MSQ 43 0.5 
SNF 42 1 LND 68 3 MSQ 37 0.5 
SNF 62 3 LND 53 1 

14Jan-98 



B!G DRY CREEK 

BDCS.0 (Continued) 

Length Weight Length Weight 
Species (mm) (9) Species (mrn) (g) 

WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 

,. I 'WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 
WHS 

BGL 
BGL 
BGL 
BGL 
BGL 
BGL 
BGL 
BGL 
BGL 

129 
124 
120 
122 
96 

123 
127 
131 
121 
131 
97 

103 
152 
121 
89 

103 
113 
130 
105 
92 
84 

103 
85 

102 
77 
80 
70 
65 

126 
105 

59 
49 
45 
45 
52 
44 
48 
43 
44 

27 
21 
22 
20 
10 
20 
19 
24 
20 
25 
10 
11 
16 
19 
8 

10 
15 
27 
12 
8 
6 

12 
6 

10 
5 
5 
5 
2 

24 
12 

3 
2 
2 
1 
2 
1 
2 
1 
1 

LMB 94 10 
LMB 113 22 
LMB 67 4 
LMB 64 4 

PKS 75 7 
PKS 68 6 

LGS 121 22 

BST . 61 . _  1 . .  
. . ,  , 

* L  

I /  Range of lengths and collective weights are reported for total number (n) of fish collected 

2/ 2 (<1%) fathead minnows had red spots. 
Y 17 ( D h )  green sunfish had black spots. 
4 10 (43%) longnose dace had red spots.. 
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BIG DRY CREEK 

BDC-6.0 Big Dry Creek at Wattenberg, Weld County Road 23 

Sample Date: 17 October 1997 Station Length = 91.4 rn 
Mean Width = 5.5 rn 

Sampling Area = 0.0503 ha 

Length Weight Length Weight Length Weight 
Species (mrn) (9) Species (mm) (9) Species (mrn) (9) 

FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 
F M W  
FMW 
FMW 
FMW 
FMW 
FMW 
FMW 

LND 11 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 

78 
79 
74 
67 
63 
73 
60 
60 
74 

. 66 

55 
50 

I 60 
60 
61 
48 
56 
50 
47 
44 
40 
39 
40 
77 
80 
64 
71 
56 
50 
31 

96 
95 

117 
95 
97 

100 
78 

111 
84 
81 
70 
81 

‘: 58 

6 
6 
5 
3 
2 
2 
2 
2 
4 
3 ’  
2 :  
1 , *  

1 
2 
2 
2 
1 
3 
1 
1 

0.5 
0.5 
0.5 
0.5 

5 
6 
3 
4 
2 
1 

0.25 

9 
9 

13 
7 
8 
10 

5 
12 
5 
6 
3 
4 

LND 
LND 
LND 
LND 
LND 
LND 
LND 
LND 

. LND 

SNF 2 
SNF 
SNF 
SNF 
SNF 
SNF 

’ SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 
SNF 

WHS 
WHS 
WHS 
WHS 
WHS 
WHS 

SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 
SAH 

MSQ 
MSQ 

69 
76 
66 
67 
93 
97 
85 
85 
61 

58 
49 
43 
43 
36 
82 
56 
47 
52 
52 
43 
44 
37 
38 

422 
336 
298 
239 

87 
365 

36 
63 
70 
68 
38 
37 
34 
67 

25 
23 

2 
4 
2 
3 
8 

10 
6 
5 
2 

2 
1 
1 
1 

0.5 
10 
3 
2 
2 
2 
1 
1 

0.5 
1 

830 
480 
315 
145 

7 
580 

0 25 
3 
3 
3 

0.5 
0.25 
0.25 

3 

0.25 
0.25 

LGS 215 100 

BKS 6 4  2 

r .  

” , .  
.. . 

I .  

I /  10 (48%) longnose dace had fed spots. 
2/ 2 (1 4%) green sunfish had black spots . .  
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